Tre eee 
Sates 
oF zy 
crore ste 

Rrecrr ess 
mt Pye 

wa 

Prov 


taiwcnow heteet) 
rie 

saneias: 
bie 


Met 
baat 


Ve: 
spre Ni 
a i wierd 


ia 


Da 


my be 


ete 
SAnnitiMe. 


Digitized by the Internet Archive 
in 2008 with funding from 
Microsoft Corporation 


http://www.archive.org/details/danishingolfex2apt1 addaniuoft 


THE DANISH 
PY GOR xr EDITION. 
VOL. II «4, 


BY 


THE DIRECTION OF THE ZOOLOGICAL MUSEUM OF THE UNIVERSITY. 


COPENHAGEN. 
H. HAGERUP. 


PRINTED BY BIANCO LUNO A/S 


1899—I912 


6961 02 Jaf 


Contents of Vol. II a. 


. Cur. Lirken: The ichthyological results, p. 1-39 (4 plates), 1899. 


. H. F. E. Juncersen: On the appendices genitales (claspers) in the Greenland shark, Som- 


niosus microcephalus (Bl. Schn.), and other Selachians, p. 1-88 (6 plates), 1899, 


. R. Berew: Nudibranchiate Gasteropoda, p. 1-49 (5 plates), 1900. 
. Ap. 8, Jensen: The North-European and Greenland Lycodine, p. 1-99 (10 plates), 1904. 


. Ap. 8. Jensen: Lamellibranchiata, Part I, p. 1-119 (4 plates), 1912. 


2 


THE DANISH INGOLF EXPEDITION. 


VOLUME Il. 


1. 


Pie slen ry OhMOGICAL KESUEMS: 


CHIR: TEUPKEN: 


WITH 4 PLATES, 1 MAP, 2 FIGURES IN THE TEXT AND A LIST OF THE STATIONS. 


ia 
[as 
Scemctad atoms ios / 
Cy Y \ 
_ a \\ 
COPENHAGEN. 


BIANCO LUNO (F. DREYER), PRINTER TO THE COURT. 


1808. 


ry 


@ 
~ 
, 
* 
’ 


a 
7 AN 


¢ sti Clg lane 


PT is. @; : j 
Nee. 9 
+ if 


\" 4 


ao 


OE Lite MT 2 4 


od 


The Ichthyological Results of the Expeditions 
of the ,,Ingolf”. 


By Chr. Lutken. 


HE «oceanic» ichthyological earnings of the 2 expeditions of the «Ingolf» in 1895 and 1896 are in 
ae so far rather considerable as they comprise c. 29 genera and c. 44 species; but they do not com- 
prise many types which are new, viz. not known or described in our own days or in earlier times. 
But they number several forms which were not formerly known at our museum or from the northern 
seas more accessible to us, and there are species among them which have been known hitherto in 
few specimens only and thus from a very limited study-material. The knowledge of the distribution 
of several types is therefore now extended, as also the.knowledge of their occurrence over an area 
hitherto little examined, and an addition somewhat considerable is thence procured to the earnings of 
the earlier expeditions of the «Challenger», «le Talisman», «le Travailleur», «the Blake», «the Alba- 
tross», «the Véringen», «the Knight Errant», «I’Hirondelle» and «the Princesse Alice» ete. 

It was so far a disappointment that the expedition did not forward us several rather well 
known arctic or abyssal types that might have been expected, fi. apodal Lophzorder, arctic picked 
dog-fishes, Aphanopus etc. The impossibility of using the «weel» of the prince of Monaco in seas of 
a northern and troublesome character and the difficulties, to say the least, of using angles must wear 
the blame for the deficiencies in this respect. The types, which will be specially mentioned in the 
following sheets and partly figured in the accompanying plates, are chiefly Co/fosder (in the wider, 
older sense of the word), the Zycodes, Liparides and allied types (Paraliparis), Rhodichthys, Macrurus 
and other deep-sea Gadoids and deep-sea fishes (Alepocephalus, Antimora), deep-sea-lurenoids, Nota- 
canthint and certain Raja-species. That the account of Scofelini is rather scarce is due to the diffi- 


culties of capturing those fragile fishes. That the results as here exposed may be found somewhat 


uncertain in several cases —in certain difficult genera — owing in part to my personal defects, I shall 
not deny, but I hope that the special difficulties of those cases will be my excuse. The number of 
the plates I have reduced to the most necessary. I have specially made use of the colored sketches 
made on board of the «Ingolf» of animals still living or freshly caught, which made it possible to 
produce some colored figures. 

Mr. Adolph Jensen has been kind enough to assist me with the revision of the manuscript 
and in other ways; I owe to him several important corrections and emendations and bestow on him 


my best thanks for his aid. 
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THE FISHES OF THE «INGOLF» EXPEDITIONS. 


NO 


Skates (Rays): the genus Raja. 


Raja hyperborea Collett. 

Collett: Den norske Nordhavs Expedition. Fiskene. p.9, pl. I, fig. 1—2. 

Giinther: Report on the deep-sea fishes. Expedition of the Challenger. p.8, pl. IV, A, B, C 

Also figured in Goode & Bean: «Oceanic Ichthyology», pl. IX, fig. 28, and by Smitt in «Skandi- 
naviens Fiskar», p. 1110—II, fig. 317—18. 

The Norvegian North-sea-expedition caught a male specimen, about 20 inches (518™™) long at 
a depth of 459 fathoms, 115 kilometres West of Spitzbergen (Norskoerne). The «Knight Errant» 
captured in the Faroe-Channel a larger male, 241/, inches long, at 608 fathoms together with 2 smaller 
females (6'/, inches) and a female (8 inches); a very young male was captured at 4oo fathoms. On the 

Ingolf»-expeditions were caught 3 specimens, 2 females and a male, similar in size to those of the 
Voringen». The localities were the following: 

Station 113 (to the south of Jan Mayen), 69° 31’ Lat. North, 7°06’ Longitud. West, the depth 1309 
fathoms. Temperature at the bottom + 1°.0 C., nature of the bottom: Azloculina-clay. A female, 
243/, inches long from the point of the snout to the end of the tail, greatest breadth 20'/, inch. 

Station 140 (North of the Faroe Islands), 63° 29’ Lat. North, 6°57’ Long. West, depth 780 fathoms. 
Temperature at the bottom + 0° 9 C, its mature: gray mud. A female, its length 21"/, inch, 
breadth 17 inches. 

Station 141 (North of the Faroe Islands), 63° 22’ Lat. North, 6° 58’ Long. West, depth 679 fathoms. 
Temperature at the bottom +o0°6 C. Gray mud. Male: length 25 inches, breadth 18 inches. 

The description of Prof. Collett may be compared with that of Dr. Gunther, loco citato. In 
this Arctic Ray there is apparently no difference according to age in the physiognomy, contour etc. 
Nevertheless it should be noted, that the delicate dorsal spinous clothing has a larger or more 
complete extension in the young specimen figured by Giinther than in the known larger individuals. 
The differences attributable to individual variation and appearing by a comparison between the spe- 
cimens of Collett and Gtinther are enumerated by Lilljeborg (Sveriges och Norges Fiskar III, 
p. 604) and by Smitt (Skandinaviens Fiskar p. 1112). 

I shall add some remarks on the variations in shape, spinulation etc. which make themselves 
apparent when comparing the specimens before me, two of which are females. The typical specimen 
of Collett has on both sides 3 larger spines in a series inside of the upper margin of the eye, the 
first pair before a line between the anterior margin of the eyes, the hindmost close behind a line 
between the posterior margin of the parietal foramina. There are further 2 pair of shoulder spines 
and in the middle line of the body a series of 26 spines and a small spine between the 2 dorsal fins. 
This little, spine is wanting in all our 3 specimens and should therefore be omitted in the specific 
diagnosis. The supraorbital spines are in all as indicated above, if one of them is not lost on one 
side, as is apparently the case in one of them. The shoulder spines may be in 2 or 3 pairs. In the 
unpaired dorsal line the number of spines may be from 21 to 31. The teeth are delicate and acute 
and show no sexual difference with the exception that one female (from station 140) is almost quite 


toothless. Two of our specimens are on the back uniformly dark brown, as are those from the 
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<Voringen»-expedition; the third, a male, is adorned with numerous light specks which are however 
not sharply defined. On the belly this specimen is generally dark with some rather regularly distrib- 
uted smaller or larger light spots; the surroundings of the mouth are white. The other female is 
light on the lower side of the head and on the whole median party near to the anus, but else dark. 
The male is generally light on the ventral side with darker patches in a fashion similar to the 
specimen of the «Voringen», but with greater preponderance of the white or colorless parts. In the 
female with the dark belly the first dorsal fin is proportionally very small. The «cards» are relatively 
little developed on the back of the pectoral fins of our male, and its appendices genitales are not larger 
than in the Norvegian typical specimen (ab. 2 inches); therefore all the specimens hitherto obtained 
of this sex and species are relatively young, though of a rather considerable size. The flat lower 


surface of the tail is continued as a low dermal fold at both sides. 


Raja ingolfiana Ltk. n. sp. (Tab. 1, fig. 1). 


Thus I name provisionally a male specimen of Aaa — very young, judging from its little 
developed appendices genitales (scarcely an inch long), captured by the «Ingolf»-expedition at Station 32 
(off Holstensborg) at a depth of 318 fathoms on 66° 35' Lat. North, 56°38’ Long. West, where the bottom 
was brownish-gray mud with very numerous Rhabdammine and some pebbles, the bottom temperature 
of the water 3.9° C. This probably new species belongs to the less acutely pointed species; measured 
in the usual manner the length of the snout equals half the breadth over the middle line of the eyes. 
The external angles of the disk are more rounded, less acutely pointed, its anterior margins more 
straight, less sinuous than in &. Ayperborea, the external laps of the ventral fins less narrow. The tail 
is much stouter, both longer and more robust; its length is 12 inches, the distance from the point of 


the snout to the origin of the tail 131/, inches, the total lenght thus 251/, inch. 2-4 supraorbital 


spines may be counted, some smalier ones on the back of the snout, and some scapular spines (3 placed 
in a triangle); in the median line of the tail and the back a dense series of 47 spines and along the 
lateral margins of the tail (where the lateral folds are in R. kyperborea) a dense series of somewhat 
smaller spines. There are no spines between the dorsal fins which are placed close together. Other- 
wise the dorsal face is only slightly spinulous with few isolated spinules and the ventral face is quite 
naked. Between the medial series of spines on the tail and the 2 lateral series is on both sides a 
zone of numerous, hardly visible asperities (spinelets); the dorsal fins are clothed in the same manner, 
but the ventral ones naked. The teeth are small and pointed. The ventral face of the body is whitish 
without spots, only with some dark parts on the lower face of the tail and the ventral fins, and deli- 
cately furrowed; the dorsal surface is brown. 

Before this species can be studied in both sexes and different ages its place in the series of 
types in the family of Rays can not be fixed. Of the many Eastamerican species only A. erinacezs 
and ocellata have been accessible to me, none of the more pointed species. I shall refer the reader to 
S. W. Garmans memoir «On the Skates (Aaja) of the eastern coast of the United States in the «Pro- 
ceedings of the Boston Society of Natural History», Vol. XVII (1874), p. 170 etc, to Goode and 
Beans «Oceanic Ichthyology (1895) p. 24—-30, to Gilberts «The ichthyological collections of the 


I 
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U. S. fish commission steamer Albatross» (Report U. S. Comm. Fish ete.) 1896 and to Jordan and 
Evermanns: «The fishes of North and Middle America» (Bulletin United States National Museum 
Nr. 47, 1896), p. 67—76. 

Raja rostro acutiusculo, pinnis pectoralibus antice rotundatis, cauda sat robusta, spinis non- 
nullis supraorbitalibus, rostralibus et scapularibus, c. 47 in parte mediana dorsi et caude, interpinnali- 


bus caude nullis. 


Raja Fylle Ltk. (Tab. II, fig. 2). 
R. ornata Garman? 


A male specimen captured on Station 25 off Godthaab (63° 30’ Lat. North, 54° 25’ Long. West, 
at 582 fathoms, at a temperature at the bottom of 3°.3 C.), which has a length of 555™™ (about 21 
inches) and a greatest diameter of the disk of 310™™ (113/, inches), and whose large appendices genitales 
demonstrate that it is adult and capable of procreation, agrees else completely with another specimen 
somewhat smaller (470™™), taken in 1889 in the Denmark Strait at 426 fathoms, and referred by me 
(« Videnskabelige Meddelelser fra den naturhistoriske Forening» 1891, p. 32) to the Raa Fyll@, established 
not long time before (ibid. 1887, p. 1—4, pl. I) by me as a new species on a younger female specimen 
from the same seas. This specimen, which is thus the proper original specimen of the species, had, 
to be sure, in many respects another aspect, and it was therefore with some doubt that I identified 
the adult male from the Denmark Strait (1889) with the young female from the Davis Strait (1884). 
I was induced to this determination by the fact, that other species of Rays were not known at that 
time from the Greenland seas than Raa Fylle and R. radiata, and by the examination of a couple of 
still younger males from the Davis Strait (likewise from 1889). The new capture from 1895 induced 
me to take up the question again and to examine as far as possible, if the difference of age or sex 
is so large as supposed by me or if a specific difference had been overlooked. The two elder 
specimens I shall mention together, designating however the larger figured Ingolfian specimen (from 
1895) as No. I, the somewhat smaller one (from 1889) as No. II. 

The incisions of the margins of the disk (at the height of the parietal foramina) are still 
sharper defined in No. I than in No. II. The other portion of the pectoral fin is rounded in a cor- 
responding manner in both. The genital appendages are r10™™ long in No.I, ro5™™= in No. II. There 
are larger and smaller spines in a marginal zone more or less broad, commencing at the point of the 
snout and terminating somewhat before the terminal portion of the groups of pectoral «cards» which 
are generally speaking comprised in the said zone; the following zone, comprising the rest of the back 
of the pectoral fins and of the trunk, is naked with the exception of the proper median party, which 
begins at the point of the snout, embraces the interorbital space and is continued over the median 
portion of the trunk and the whole backside of the tail. Covered with larger spines of the R. radiata- 
type are especially the back of the snout, the space between the eyes especially the supraorbital margin, 
a rather broad scapular party with many spines and a broad zone at the median part of the back, con- 
tinued on and covering the whole dorsal part of the tail. According to the more or less pronounced 


stoutness of the tail, there may be counted 3, 4 or 5 spines beside each other, forming rather regular 
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rows, with numerous fine or somewhat larger spinules on the lateral margins of this part of the body. 
The teeth are small, fine and pointed; I counted c. 34 rows from one corner of the mouth to the other. 
The dorsal fins are closely approximated, not even completely separated. The specimen No. I is light 
grayish on the back, uniformly dark on the belly; on the other hand No. II is quite white on the 
belly, light brownish-grayish on the back. On the ventral face there are, as most commonly in the 
Skates, no thorns at all. 

A younger male, 201™ long and 106™™ broad, 
from the Davis Strait (235 fathoms) with minute 
genital appendices is mentioned by me previously 
(l.c. 1891, p. 32). I therefore restrain myself to some 
brief remarks on this specimen, compared with the 
here described adult males. The point of the snout 
is hardly visible as such. The pectoral margin of 
the disk is slightly sinuous, not forming a quite 
straight line; but a sharp incision does not occur. 
The back is quite covered with small spines until 
towards the posterior margin of the pectoral fins; 
also the ventral fins are partially thorny, while at a 
later stage they are naked. But between this uni- 
form clothing of the trunk, the fins and the tail 
some spines a little larger make their appearance, 
some on the back of the snout, 3 pairs of supra- 
orbitals, one pair of suprascapulars and a single row 
of about 37 in the median line of the back, come 
mencing behind the head and continued almost to 
the dorsal fins on the tail — accompanied on the 


back of the tail by middle-sized spines forming the 


transition to the general clothing with spinelets. 


Thus during the growth of the animal a rich 


Raja Fylla jun. fem. The typical specimen, 


development of larger spines takes place untill the fet ees 
somewhat diminished. 

above described stage of evolution is attained. The 

color of the back is brown with some more or less distinct round specks and 2 lighter parties on 

each pectoral, rather posteriorly. The ventral surface is light with brownish spots and marbled. 

A still younger male, 115™™ long and 60™™ broad, likewise from the Davis Strait at 289 
fathoms depth, has no distinct point of the snout and no sinuation of the margin of the disk. The 
spinulation is essentially the same as in the first described younger male, with the difference that 
there are a few more supraorbital and scapular spines (a group of three on each side of the median line) 
and that on the tail only the median series is of a superior size. The dorsal surface is handsomely 
painted with larger or smaller round spots or belts (on the tail) which partially also are apparent on 


the thinner portion of the pectorals and ventrals. 
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The young female, previously described and figured by me — historically then the type of 
the species — 198™™ in length and 1or™™ in breadth — from the Davis Strait at the depth of 80 fathoms, 
resembles the younger males just bespoken, especially the youngest, in shape, spinulation and coloring, 
which it is not necessary to specify nearer, as the actual reproduction here in the text (p.5) gives 
the necessary details. It may be observed however that the colored spots are much smaller than in 
the smallest male at hand. As older females are not at hand, it can not yet be said if those will 
habitually be more like the adult male, or how great the difference will turn out between the sexes 
in the sexually mature state. 

Raa ornata Garman which has only been better known to me from fig. 24 of the «Oceanic 
Ichthyology» resembles so much to my R. Fyd/e, that it would desire a closer examination to determine 
if it is not the same species, what perhaps is not unlikely. It must be observed however that of 
the specimens hitherto bespoken of R. ovata the typical specimen is from Florida (Alligator Key) at 
38 fathoms, the 3 others from 142 fathoms at 32° 24’ Lat. North, 78° 44’ Long. W., thus from a much 
more southern zone, a circumstance that might weaken the presumption of this identity, for whose 


confirmation an immediate comparison would be necessary. 


Deep-sea-Eels: Synaphobranchus and Nemichthys [Serrivomer/. 


Of the former genus of deep-sea-eels the «<Ingolf» has brought home 2 specimens, that I have 
been able to compare with a specimen of Syxaphobranchus pinnatus from the Northamerican deep-sea 
expeditions. 

Under the name of Syxaphobranchus pinnatus is mentioned in the «Catalogue of fish collected 
and described of L. Th. Gronov» edited by JE. Gray (1854), a Murzenoid described in the «Museum 
Ichthyologicum» of Gronov, IJ, p.11, Nr. 161, which typical specimen was however wanting in Gronovs 
collection and therefore not passed to the British Museum, when the museum purchased the said col- 
lection. But Johnson & Iowe obtained some specimens at Madeira and the latter described it as 
Synaphobranchus Kaupii (Proceed. Zool. Soc. 1862, p. 169). After Dr. Giinther having in his «Catalogue 
of Fishes in the British Museum» (VIII, 1874) renamed it with the specific name of Gray and Gronov, 
it occurs now in the ichthyological literature again as Syxaphobranchus pinnatus. The American 
deep-sea-investigations have demonstrated its occurrence at depths of 304—740 fathoms in the sea off 
the eastern shores of the United States (£ inst. between the St. George bank and South-Carolina). 
Goode og Bean in «Bull. Mus. Comp. Zool.» X, p. 223 enumerate 84 specimens from 33°-—-39° Lat. 
North and 65°—76° Long. West. Compare the «Oceanic Ichthyology» p. 143, fig. 164. A great number 
of Stations is enumerated. The expedition of the «Challenger» discovered it in greater or smaller 
numbers of specimens at different stations (off Brasil, south of Japan and south of the Philipines ete.) 
at depths of 2141200 fathoms. The French expeditions («le Travailleur», <le Talisman») have brought 


together a great number (56) of specimens from the coast of Marocco and the west coast of North 
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Africa, from the Azores and from the Canarian and Capoverdian islands and from depths between 
405 og 3200 Metres. Also the prince of Monaco obtained it at the Azores in great numbers, in 
several draughts of the «weel», partly in the company of S7menchelys parasiticus, relatively 251 and 
328 specimens. Compare: Collett’s «Résultats des campagnes scientifiques», «Poissons» p. 154. The 
S. pinnatus is figured by Gtinther («Report on deep-sea fishes» pl. 62, fig. A) and by Vaillant 
(«Expéditions scientifiques» p. 88, pl. 6, fig. 2). Other species of the same genus are figured and described: 
S. bathybius Gthr. (south of Japan, in the northern part of the Pacific and between Cape and Kerguelen, 
Report on deep-sea fishes» p. 254, pl. 62, fig. B), at 1375—2050 fathoms, perhaps identical with A/zstio- 
branchus infernalis Gill. (Proc. Un. St. Nat. Mus. VI, 1884, p. 255), The Atlantic: 38° 30’ 30” Lat. North, 
69° 08’ 25" Long. West, depth 1731 fathoms. Compare also the «Oceanic Ichthyology» p. 145, fig. 165. 
The authors of this work take the genera Synaphobranchus and Histiobranchus as different, partly also 
the species of 17. dathybius and //. infernals, and it would therefore be the most correct thing to 
retain the later name for the northatlantic type. Further: .S. drevzdorsalis Gthr. (lc. p. 255, pl. 63, fig. C) 
from North of New Guinea and South of Japan (345—-1070 fathoms). 

Ingolf» captured 2 specimens of a Synaphobranchus (or, according to Goode and Bean, of 
a FHistiobranchus), 16 and 18'/, inch. long, at the stations 36 and 37 on 61° 50’ Lat. North, 56° 21’ Long. 
West and on 60°17' Lat. North, 54°05’ Long. W., depth 1435 and 1715 fathoms where the bottom was a 
grayish or light chocolate-coloured mud and the bottom-temperature 1°.5 or 1°.4C. It will be sufficient 
to state of those //stiobranchi of the «Ingolf», that the small pectorals (of the length of the snout) 
the position of the anus and the fact that the dorsal fin reaches almost to the head, make it evident 
that they do not belong to Syaphobranchus pinnatus, but either to 77. dathybius or to Gill’s H. infer- 
nalis, if these are not synonyms. 

The geografical distribution of the same species will at the same time be elucidated as far as 


it is known at present. 


Nemichthys (Serrivomer) Beanii Gill & Ryder. 


Of this species «Ingolf» captured on the Stations 12 and 20, at 64°38’ Lat. North, 32°37’ Long. 
West, and on 58° 20’ Lat. North, 4o° 48’ Long. W., in the Denmark Strait and S.S.E. of Cape Farewell, 
at a depth of roqgo and 1695 fathoms, on a bottom of soft mud with pebbles and a bottom-temperature 
of o°.3 and 1°.5 C. two not fully well preserved specimens of the said deep-sea-eel-genus. A third some- 
what better was obtained at Station 45: 61° 32' Lat. N. and 9°43’ Long. W., West of the Faroe Islands 
on a depth of 643 fathoms, light gray muddy bottom with Glodigerina-shells and a bottom-temperature 
of 4°.17 C. It is a rather large specimen, 26 inches long; it is noted in the zoological Journal of the 
expedition in the following manner: «lower side of the head quite black, the sides of the trunk and 
back bronzeously gilt with numerous fine black points». 

Goode and Bean have in the «Oceanic Ichthyology» given a figure (fig. 175) of Serrévomer 
Beant Gill & Ryder which agrees well with the 3 specimens at hand. The shape is much elongated, 
the length of the head from the point of the beak to the branchial fissure being contained 6 —~7 times 


in the total length, further on somewhat compressed and tapering to a long pointed tail, whose length 
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reckoned from the anus is three fourths of the total length. The jaws are moderately elongated, the 
length of the upper jaw measured from the anterior margin of the eye is contained twice and a half in 
the whole length of the head. The mouth reaches backwards under the eyes, which are not absolutely 
small. The branchial openings are very wide, obliquely placed slits in the median ventral line, almost 
continuous. The jaws are armed with fine teeth, and the vomer wears a long series of densely placed 
pointed teeth. The very small pectorals are placed at the upper end of the branchial slit. The 
dorsal fin is represented by a series of very delicate and short rays beginning somewhat behind the 
anus, also the rays of the anal fin are very feeble, but perhaps somewhat longer. The soft blue-black 
skin is more or less lacerated in all the 3 specimens but partially preserved. The measures are the 


following: 


‘Potallflenc. these Peew 8S oe cd «2. eR ee eee 68on™ 5702 tas TOnm 
The length of the head to the branchial slit......... LOO TO2N= TASS 
The length of the beak to the corners of the mouth ... 42- 37- 35- 
Trunk and head from the point of the snout to the anus 170- 135- 123 - 
engthvoh the talletromtheanisase ewe > ln sieaemenone 5IO- 435- 387 - 


The Serrivomer Beanit was known hitherto from a single specimen caught by the «Albatross» 
at 41° 4o' 30” Lat. North, 65° 28’ 30” Long. W. and at 855 fathoms depth. It is described by Gill and 
Ryder in 1883 (Proc. U.S. Nat. Mus. VI, p. 260) together with a related type SAzmzvomer Goodet, also 
taken by the «Albatross» in the northern Atlantic likewise in a single specimen. Both the generic 
names are derived from the armature of the vomer with large teeth. Goode and Bean have in the 

Oceanic Ichthyology» p.155 distinguished them as a separate group of nemichthyid murzenoids: 
Spinivomeridae, to which is further referred the Nemichthys (Serripes) Richardi Vaill., captured by the 
Talisman» at the Azores on 2995 fathoms and originally considered by Vaillant («Exp. scientifiques 
Travailleur et Talisman», p. 93, pl. VII, fig. 1—1a) as identic with Giinthers: Nemichthys tnfans 
(Chall. Rep. vol. XXII, p. 264, pl. 63), but in the «Appendice» (p. 385) to the said work established as a 


separate species. 


Alepocephalus Agassizii Goode et Bean. 


sesides the A. vostratus already known to Risso from the Mediterranean and from adjoining 
parts of the Atlantic as far as the Azores, the Canarian and Capoverdian islands — for which species 
besides the older figures by Risso and Valenciennes I may refer to Vaillants «Expéditions 
scientifiques» (pl. XI and XII) and to «Oceanic Ichthyology» (p. 36, fig. 4r) — some other atlantic 
species have been described especially by American ichthyologists: A. Agassiz’ G.B., A. productus Gill, 
A. Bairdit G. B., Conocara Mc. Donaldi G. B. and A. (C.) macropterus Vaill., for which species I may 
refer to «Oceanic Ichthyology» p. 37—39, fig. 45, 46, 47, 48 og 43. A further addition is A. Gzardi 
(Koehler: «Résultats scientifiques de la campagne du «Caudan»», Annales de ?Université de Lyon 
lasc. IM, p. 513, pl. XXVI, fig. 1) at a depth of 800-1410 metres, Bay of Biscay. On the second cruise 


of the «Ingolf» was obtained an Alepocephalus, 201/, inch long (530""), no doubt an A. Agasszzi7, at 
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Station 83: 62° 25' Lat. N., 28° 30' Long. W., at a depth of g12 fathoms, 5S. W. of Iceland, with a bottom- 
temperature of 3°.5 C. The height of the body is contained somewhat more than 5 times (1:5.3) in 
the total length, reckoned to a line between the points of the caudal fin; the length of the head 
(164™™) is one third of the total length (to the cleft of the caudal fin); the diameter of the eye equals 
the distance from the eye to the point of the snout, not one fourth of the length of the head; the 
upper jaw terminates in a line with the posterior border of the pupil; the breadth of the somewhat 
hollow front is somewhat smaller than the ocular diameter or the snout. 

On the southern and eastern hemisphere Alepocephalus is partly represented by Lathytroctes, 
which should perhaps be united with Alefocephalus. Of the 10 species enumerated in «Oceanic 


Ichthyology» 7 are Atlantic. 


Scopelint. 


Species of Scopelus are caught at 8 «stations», but they have almost all suffered so much 
from their being taken in dredges or the trawls, that the light-spots are only visible in part. Some 
specimens I have identified as .S. elongatus; the others belong to the less elongate species. The 
following list therefore tells, that in the zone traversed by the «Ingolf» between 61° and 65° Lat. North 
are to be found the species of Scofe/ws enumerated at the noted depths, on the bottom, if they are 
not captured during the hawling up of the implements used; but experience will also show that it 
is not through bottom fishery, that one may procure a good material of these animals, equalling that 
furnished by the surface. 

I refer the reader to my «Bidrag til nordisk Ichthyographi VIII. Nogle nordiske Laxesild 
(Scopelini)» in the «Videnskabelige Meddelelser fra den naturhistoriske Forening i Kjobenhavn», 1881, 
and to «Spolia Atlantica, Scopelini Musei Zoologici ete.» (K. D. Vid. Selsk. Skrifter 6. Reekke, VII, 6). 

Stat. Lat.N. Lgtd. W. Fathoms 
12: 64° 38’ 32°37’ 1ogo (Denmark Strait, W. of Iceland) Sc. elongatus Risso and Sc. glacialis Rhdt. 
17: 62°49’ 26°55’ 745 (S.W. of Iceland) Scop. arcticus Ltk. 


Uy 


25: 63°30° 54°25 582 (W. of Godthaab) Scop. arcticus Ltk. 
27: 64°54 55° 10° 393 (S.W. of Sukkertoppen) Scop. glacialis Rhdt. 


35: 65° 16' 55°05’ 362 (same place) Scop. glacialis Rhdt. 


4o: 62°00’ 21°36’ 845 (S. of Iceland) Scop. clongatus Risso. 


81: 61°44’ 27°00 9485 (S.W. of Iceland) | 


sree Scop. glactalis Rhdt. 
141: 63°22’ 6°58’ 679 (East of Iceland) J 


Cyclothone (Gonostoma) microdon Gthr. 


For this widely diffused species I shall refer to my remarks in my «Korte Bidrag til nordisk 
Ichthyographi» VIII («Videnskabelige Meddelelser fra den naturhistoriske Forening» 1891, p. 216—19, 
article 5 on Gonostoma (Cyclothone) microdon Gthr. and to my description and figure in my «Spolia 
Atlantica, Scopelini Musei Zoologici etc.» (K. D. Vid. Selsk. Skr. (6) VI, 6, tab. II, fig. 4—s). At an 
early time (1843) we got this little Scopelid from the Baffin Bay. The «Challenger Expedition» got 
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it from many places in the Atlantic (both in its northern and southern parts) and in the indo-pacific 
sea (S. of Japan, N. of New Guinea, off Amboina etc.). Other localities are cited by Vaillant (I. c, 
Neostoma quadrioculatum), by Alcock («Ann. Mag. Nat. Hist.» 1889, p. 399, the Bengal Bay and the 
Andamans at 265—485 fathoms), by Collett («Campagnes scientifiques», p. 130), and by Gilbert 
(«The ichthyol. Coll. of the U.S. F. C. St. Albatross», Report U. S. Comm. Fish. a. Fisheries for 1893, 
p. 402, the Bering-Sea) and in «Oceanic Ichthyology» p.1oo. The distribution of the species turns out 
to be almost cosmopolitic. The latter work cites besides the C. microdon (lusca G. & B.) C. bathyphila 
Vaill., C. elongata Gthr. (stigmaticus Gill.), C. gracilis Gthr. and C. guadrioculatus Vaill., already mentioned 
as probably identical with C. mzcrodon. On the expeditions of the «Ingolf» the C. mzcrodon has several 
times been captured as appears in rather deep water; some of the specimens are, it is true, rather 
damaged. The station-list given below will at least illustrate the frequency of these small fishes in 
the subarctic zone of which it treats. 


Station Lat.N. Lgtd.W. Fath. 
Q: 64°18’ 27°00 295 West of Iceland. 
I: 64°34 31°12’ 1300 West of Iceland. 
12: 64° 38’ 32°37' 1040 West of Iceland (numerous specimens). 
17: 62°49’ 26°55' 745 Southwest of Iceland. 
18: 61°44’ 30°20’ 1135 Entrance of Denmark Strait. 
21: 58°or' 44°45’ 1330 South of Greenland. 
25: 63°30° 54°25’ 582 Southwest of Godthaab. 
36: 61°50’ 56°21' 1435 Southwest of Sukkertoppen. 
40: 62°00’ 21°36’ 845 South of Iceland. 
67: 61°30" 22°30, 975 Southwest of Iceland. 
76: 60°50’ 26°50' 806 Southwest of Iceland. 
81: 61° 44’ 27°00’ §=6. 485,-:«Entrance of Denmark Strait. 
83: 62°25! 28°30’ 912 Somewhat more to the North. 
84: 62°58’ 25°24’ 633 Denmark Strait. 
QI: 64°44’ 31°00' 1236 Likewise. 
95: 65°14’ 30°39 6752 Likewise. 
96: 65° 24' 29°00’ 735 Likewise. 

The depth thus varied, after the trawling journal, from 295 to 1435 fathoms. The bottom- 
temperatures noted varied from 0°.3 to 6°.1 C. The «Ingolf» expeditions never got this species north of 
the ridges between Greenland and Iceland, and between Iceland and the Faroe-Islands. On most of 
the enumerated stations there was fished with vertical nets too, reaching to a depth of 100-~200 fath. 


withouth any Cyclothone being caught, although small fishes and young ones were taken. 


Cyclothone (?) megalops n. sp. ad int. (Table 4, fig. 6). 


Together with a great number of Cyclothone microdon captured at Station 12 — 64°38' Lat.N., 


32° 37’ Long. West, 1o4o fathoms — there occurred a single specimen of a length of 7o™™, habitually 
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looking much like the said species, but differring by the eyes not being particularly small and by 
totally wanting the light-glands or «photospheres». It can therefore apparently hardly be referred to the 
same genus. The dorsal and anal fins are very like those of C. microdon, though with the difference 
that the dorsal fin begins somewhat before the anal fin, while this on the other hand ends somewhat 
farther back than the dorsal fin. Quite black. — A somewhat larger specimen (105™") from Station 9 
— 64° 18’ Lat. North and 27° Long. W., 295 fathoms — is so badly preserved, that it gives only the 
information that the eyes are not small and that both jaws are armed with small teeth directed 
obliquely backwards, with a few longer ones in the foremost part of the lower jaw and the foremost 
part of the palate or the intermaxillary. The nearer determination of this specimen must be reserved 
for a future discovery. 

It seems evident that these specimens belong to species else unknown, but as the material is 


so scanty I shall limit myself to the short preliminary notes made above. 


The Notacanths. 


For a long time, only few specimens of the remarcable group, the Notacanthint, were known 
of the type termed Camfylodon («Bugtetanden») by Otto Fabricius (Skrifter af Naturhistorie 
Selskabet, Vol. IV, fasc. II (1798), p. 22—38, pl. 9, fig.1), but inserted in the system as Nofacanthus 
Chemnitzit Bl. (Abhandlungen der béhmischen Gesellschaft, 1787) or as Notacanthus nasus Bl. (Aus- 
landische Fische, IX, Allgemeine Naturgeschichte der Fische, XII, p. 113 (1793), pl. 431); Schneider, 
«Systema ichthyologiz» (1801), pl. 77. The older Reinhardt designated it in his «Ichthyologiske 
Bidrag» (Vidensk. Selsk. Skr. VII) p. 120 as Campylodon Fabricit, but now-a-days it is generally better 
known as Noéacanthus nasus. These few specimens are 1) The original Greenland specimen of 
Fabricius, which, it must be deplored, in the course of time has been lost —I can not say at what 
time. 2) The specimen received by Bloch from Chemnitz, probably from Iceland, though it was 
stated to come «from India». It is described and figured in Cuvier’s and Valenciennes’s «Histoire 
naturelle des poissons» VIII, p. 467, pl. 241. It is still preserved, as has been stated subsequently, in 
the Berlin-Museum in a rather deteriorated condition. 3) A third large specimen was received at our 
museum in 1871 from Greenland; it is mentioned and partly described by me in 1878 in the «Viden- 
skabelige Meddelelser fra den naturhistoriske Forening». 4) The specimen obtained from Iceland for 
the Museum of Paris on the voyage of «la Recherche» or rather as a consequence of this voyage 
(Gaimard: Voyage en Islande et au Gronland, Poissons, pl. XI); Vaillant mentions this specimen 
(Expéditions scientifiques p. 316) as being from «Greenland», but that is not correct. It is figured twice 
in the édition illustrée du «Régne animal» de Cuvier (Poissons pl. 55, fig. 2) and in the above quoted 
itinerary by Gaimard. The question if these 4 arctic specimens should perhaps represent more 
than a single species did not attract the attention for a long time to come. But now some Mediter- 
ranean species were discovered: Not. Bonapartit Risso (Archiv ftir Naturgeschichte 1840, p. 376; 
Mem. Acad. d. Sc. Torino, t. XVIII, p. 190) and MN. mediterraneus Fil. & Verany (Mem. Acad. d. Se. 
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Torino, t. XVIII, p. 187; Vaillant: Recherches scientifiques etc. p. 325, pl. 27, fig.2). Further an 
Australian species (N. sexspinis Richardson, «Voyage of H. M. ships Erebus and Terror», Fishes p. 54, 
pl. 32, fig. 4—11; described and figured again in Giinther’s «Report on deep-sea fishes» (Challenger) 
p. 243, pl. 60, fig. g—15 and pl. 61, fig. A). Then, in deeper water on the eastern side of North America 
were found 2 species: WV. analis (Gill: Proceedings United States National Museum, VI (1883, p. 255) 
and N. phasganorus (Goode: Proc. Un. St. Nat. Museum, III (188), p. 435, «Oceanic Ichthyology» p. 167, 
fig. 186). The question did now arise, if the individual or specific variation had not been supposed to 
be larger than it is in reality, and if not one or some of the arctic specimens enumerated above could 
be ae to the species established by the American authors. Léon Vaillant has expressed the 
opinion that the Icelandic specimens from «la Recherche» could be referred to WV. phasganorus Goode. 
My own earlier studies of the material at hand or described elsewhere induced me to conclude that 
the then known Icelandic or Greenlandian specimens should be determined as V. zasws. According 
to Mr. Bean and Goode («Oceanic Ichthyology» p. 166) M. Bonaparti and N. mediterraneus should 
not be different, but some authors are of the opinion, that the species from the westcoast of South 
America designated with one of these names (VV. Gonapartii, Giinthers «Report» etc. p. 249, tab. 61, 
fig. C) is a proper species and genus, now termed Grgtolia Moseleyt («Oceanic Ichthyology» p. 169, 
fig. 187, 193). 

To quite another type belongs a Nolacanthus of the subgenus Polyacanthonotus Gthr. and of 
the particular subdivision termed J/acdonaldia, brought home by «Ingolf»s expedition in 1895. The 
species has already been described twice by Collett («Diagnoses de poissons nouveaux provenant 
des campagnes de l’Hirondelle»: Bulletin de la Société zoologique, 1883, p.307; and «Résultats des 
campagnes scientifiques par Albert I**, prince souverain de Monaco, pars X, Poissons provenant des 
cainpagnes du yacht I’Hirondelle», 1896, p. 48, pl. 5, fig. 21) and by Brown Goode & Tarleton Bean 
(A revision of the order //e¢eromz, deep-sea fishes, with a description of the new generic types M/ac- 
donaldia and Lifogenys, Proc. Unit. Stat. National Museum t. 17 (1894), p. 455, pl. 18, fig. 2; «Oceanic 
Ichthyology» p. 171 pl. 51, fig. 189 and pl. 52, fig. 195). Of other species belonging to the same type 
are known the Mediterranean NV. vessoanus (Filippi & Verany: Mem. Acad. Se. Torino, t. XVIII, 
p-190; Vaillant: «Expéditions scientifiques» p. 335, pl. 27, fig.1, coast of Marocco, 2212 metres) and 
the Japan form, designated by Giinther (Report on deep-sea fishes p. 250, pl. 61, fig. B; Vaillant 
l. c. p. 387) under the same name, but to which Vaillant and the oft mentioned American scientists 
now agree to apply a new name (NV. Challengeri Vaill.). 

As Polyacanthonotus (Macdonaldia) rostratus Coll. is new for the ocean bespoken here the 
Ingolfian specimen deserves to be mentioned in a more particular fashion. As in the related species 
the body is elongate, somewhat compressed. and tapers to a rather flagelliform caudal portion; the 
head is small and terminates in a soft, somewhat pointed snout. The total length to the point of the 
caudal fin is 355"; the greatest hight (over the anus) c.29™™, approximatively Tr of the total length 
(the specimen described by Collett was 480™™, the tail being 275™™, the greatest height 37™™, the length 
of the head 46™™). The distance from the point of the snout to the anus is 120™™, or about 1/, of the 
total length, that of the tail the double of the length of the head and the trunk taken together or 


; of the whole. The eyes are small, their diameter and the distance between them being 5™" or /g 
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of the length of the head (to the posterior border of the gill-cover); the length of the snout from the 
eye to the point of the snout is 13™™ or 1/; of the total length of the head, from the mouth to the 
point of the snout about the half (6™™); the mouth is small, semilunar in shape and situated on the 
lower side of the snout, the corners of the mouth are vertically below the anterior nostrils. The 
nostrils are placed close together before the eye. The teeth are fine. The upper jaw ends posteriorly 
with a rather strong spine. 

The pectoral fins have a length of 18™™; their rays are 14. The ventral fins number Io rays, 
none of which can be termed a spinous ray, the external one being however thin and delicate. The 
row of spinous dorsal rays begins exactly over the posterior border of the branchostegal membrane; 
it numbers 33 spinous rays (the specimen of Collett had 27, that of Goode & Bean 28—31, 
N. Challengeri 34, N. rissoanus 37), they are short and isolated, their mutual distance somewhat 
surpassing their length, but they become longer and more distant from each other posteriorly; the 
connecting dermal part is very slight. The spinous rays of the anal fin are also short, but nevertheless 
much longer than those of the dorsal fin, and they are much more closely approximated to each other 
than the dorsals. As they approach to the soft rayed portion the connecting dermal skin becomes 
more distinct. The number of these spinous rays can be reckoned to be about 45 (in Collett’s spe- 
cimen 53, in that of Goode and Bean it is given as 42—53; in \. Challengeri 54, in N. rissoanus 27), 
but an absolute limit can not be drawn between the spinous and the soft-rayed part of the fin, when 
the rays, preserving their undivided shape, become longer, more delicate, articulate and united with a 
full fin-membrane. The number of rays in this anal fin may be counted as about 190 (perhaps 192—93). 
In the last part of the tail the hight of the anal fin considerably exceeds that of the tail itself A 
caudal fin of 4 rays may be pointed out. 

The scales are very delicate. A distinct lateral line may be traced forwards from a point 
under the last spinous dorsal ray but three; after this point it is less distinct, and is likewise becomes 
indistinct towards the eye, but reappears then distinctly as an infraorbital line. On the trunk proper 
its position is nearer to the back than to the belly, but as the body decreases in height its position 
becomes nearer to the middle height of the body. On the snout are seen several pores, especially a 
distinct series of such along the inferior margin of the preopercle and of the lower jaw. The colour 
is a light chocolate colour, somewhat spotted, the opercle is internally black, pellucid towards the 
margin; also the lips; the inferior portion of the anal fin is also relatively dark. 

Our only specimen of this Polyacanthonotus or Macdonaldia was taken at a depth of 362 
fathoms on station 35 (65° 16! Lat. North, 55°05’ Long. West). The bottom was a brownish mud with 
arenaceous foraminifera and pebbles; the temperature was 3°.6 C. The specimen of the prince of 
Monaco was taken off Newfoundland on a depth of 1267 metres, those of Goode and Bean at 551 
and 563 fathoms, at 39° 47—48’ Lat. North and 70° 30—36' Long. West. The vertical distribution may 
therefore be fixed provisionally at 360—960 fathoms, the geographical distribution to the western part 


of the Atlantic from Newfoundland to the Baffin Bay. 
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Cyclopteride and Liparidide. 
Cyclopterus (Eumicrotremus) spinosus (Fabr.). 


Of this well-known arctic species the «Ingolf»-Expedition has brought home a young specimen 
captured southwest of Sukkertoppen on station 33, 67°57' Lat. North, 55°30’ Long. West, at 35 fathoms, 
sandy bottom, with a bottom-temperature of 0°.8 C. 

The species is known from Greenland, Norway, Iceland and Spitsbergen and from some parts 
of the east coast of America («Oceanic Ichthyology» p. 272) and from the Bering-Sea as Cyclopterus 
orbis Gthr. (Catal. Fishes II, p. 158). It is also noted in Gilbert’s paper of 1896 on the north-pacific 
fishes (p. 448) with a note that the identity of C. ordzs and C. spznosus ought to be confirmed through 
the confrontation of both types, while C. ové/s is named without any further remark in Jordan and 
Starks’s «The fishies of Puget Sound» (1895) p. 829 (Leland Stanford jun. University publications, 


Proceedings of the California Academy of Sciences, Series II, vol. V). 


Liparis Reinhardti and L. micropus Gthr. 


Those, who may have consulted my little paper of 1886 on the Lifaride («Dijmphna expedition») 
or that of Collett from 1880 («Norske Nordhavs Expedition»), will be aware, that the results arrived 
at by us with respect to the northern Liparids were generally the following. We know 1) a Liparzs 
Montagui Don. and 2)a Lifaris lineatus (Lepechin), both of which make their appearance in unicoloured, 
spotted and striated varieties, the latter type perhaps identical as species with Z. ¢unzcatus and to be 
considered as a minor variety or stage of evolution of the arctic form, which can attain a considerable 
size and be furnished with a sort of small corneous tubercles or scales. 3) Liparzs Fabricid Kr. (with 
the variety Z. leprosa m.), best known from the Kara-Sea, determined after an original specimen of 
Kroyer’s species, but after my opinion not to be identified with Z. ¢ucatus, as it will be seen has 
been done. 4) Z. Reimhardti Kr. regarded by several as type for a particular genus (Careproctus), what 
I do not find necessary, but further identified with Z. gelatimosus Pall. perhaps correctly, though I can 
not take upon me the responsibility of his identification. 

The result arrived at by F. Smitt in his great and handsome work on the «Fishes of 
Scandinavia» does not differ much, but somewhat from that exposed above. He has 1) a Cyclogaster 
Montagui; 2) a C. liparts, comprising a) as «forma microps» the varieties C. Lineatus, vulgaris, barbatus 
and ¢unicatus, b) as «forma megalops» my L. Fabrica; 3) C. gelatinosus Pall. 0: L. (Careproctus) Rein- 
hardti, to which Liparis (Careproctus) micropus Gthr. perhaps also must be reckoned as a synonym. 

I shall add a review, as short as possible, of the further and extra-Scandinavian development 
of the Liparis-question. Garman’s monograph of the Déscoboli (Cyclopteride, Liparopside and 
Liparidide) (Memoirs of the Museum of Comparative Zoology at Harvard College vol. XIV, No. 2) 
distinguishes first a division, Cyclopteride with the genera and species: Cyclopterus (lumpus), Eumicro- 
tremus (Spinosus and orbis) and Cyclopteroides gyrinops. The last mentioned type from St. Paul’s Island 
(Alaska) is distinguished partly by the position of small barbels along the margin of the lower jaw 


(cp. the figures t. XI, fig. 4g; p.37 it is said in a less definite manner: «chin with tubular pores, or 
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barbels»). The second division Liparopside comprises Cyclopterichthys ventricosus (Pallas) [identified 
with the Cyclopterus glaber of Steindachner («Ichthyologische Beitrage» X, p. 14, pl. 8) from Kam- 


schatka and the sea of Okotsh] and Cyclopterus amissus Vaillant (Strait of Magellan, «Mission scienti- 


fique du Cap Horn» p. 33) and Lifarops Stellert (Pallas). Among the true Liparidide are mentioned 
of the genus Lipar7s 1) L. Montagui (t. VII, fig.6—20 and VIII, fig. 8—11) with several synonyms from 
European and Eastamerican places 2) Z. mucosws Ayr. (Tab. V, fig. 1-5, Tab. IX, fig. 1, Tab. X, fig. A) 
(California, Alaska etc.); 3) Z. calliodon (Pall.) identified with Z. cyclopus Gthr.) (t. VI, fig. 1-—5) (Kam- 
schatka); 4) Z. liparis Vy. (= L. lineatus Lepech., Kr.), LZ. vulgaris Fl, LZ. barbatus Ekst. (from European 
and American seas) Tab. VII, fig. 1—5, 21, 22; 5) Z. avtarctica Putn. (t. VI, fig.6—r0), according to Gill 
an Exantioliparis (southmost part of Southamerica). To the genus or subgenus Careliparis is referred 
1) C. “parts Bl. Cuv. (= LZ. gibbus Bean) (tab. I—III) (Behring’s-Strait ete), 2) C. ¢nicatus Rhdt. (L. arctica 
Gill, Awéricit Kr., lincatus Coll. p.p., 3) C. Steznent Fischer (Lnantioliparis, South-Georgia), 4) L. peelchellus 
Ayr. (t. IV, t. V, fig. 6—8, t. VIII, fig. 4-7, 12-14), 5) LZ. pallidus Vaill. (Tierra del Fuego, «Missions 
scientifiques» pl. IV, fig. 3). Under Careproctus are noted C. micropus Gthr. (Challenger, Report 
pl. XII, fig. B); the Gymnolycodes Edwarsia of Vaillant («Expéditions scientifiques» t. 26, fig. 3) is 
thought perhaps to be the same species, further C. mayor (of which more below) C. ge/atinosus (Pall.) 
and C. Reinhardti, which is not identified with C. gelatinosus, but with L. ranula G. & B. 

In «Oceanic Ichthyology» are named, not only Paralipar’s and the nearest allied apodal types, 
the so called Amzttring, 3 genera of true Liparids, viz 1) Zzparzs (Artedi): Expl. Cyclopterus liparts WL. 
== C. lineatus Wepech., Kr., LZ. vulgaris Fl, L. barbatus Ekst. 2) Careliparis (compare the monograph 
of Garman cited above). 3) Careproctus Kr., distinguished after the old definition by the ventral disk 
being small and placed below the head. Further is noted Z. (C.) Retnhardti Kr., in which some 
have meant to recognise the Cyclopterus gelatinosus of Pallas and which is therefore termed C. gedati- 
nosus (Pall.); an allied type is designed C. spectrum Bean from Alaska; further a C. ranula G. & B. 
(fig. 251), fished off Halifax, and C. micropus Gthr.; and finally a species termed C. mayor, answering 
to the Zifaris or Actinochir major of the Northamerican ichthyologists (the denomination after the 
«Cyclopterus liparis var. major» of Fabricius) and identified with the Greenlandian Z. tunzcata and with 
the Z. Fabricit described in «Kara-Havets Fiske» (after my opinion identical with Kroyer’s species of 
the same name, but in no way with Z. ¢ezcatus Reinhardt). A doubt (well founded I believe) is also 
expressed, whether this Zzfarzs be really a Careproctus! 

Of other Liparids are named in Jordans and Starks’s paper on the fishes of Puget 
Sound Neoliparis Flore and N. Greent, N. mucosus Ayr., N. callyodon Pall. (= L. mcoses Garm.), 
L. cyclopus Gthr., ZL. Dennyt J. St., L. fucencis Gilb. and L. pulchellus Ayr. Others are further 
mentioned in Gilbert’s «The ichthyological collections of U. F. C. St. «Albatross» during 1890—g91 
from the sea off the coast of California: Careproctus melanurus G. with the rather important 
remark, that the «disk» becomes smaller with age, but that its place like that of the anus remains 
unaltered. Further are named from Unalaska and Alaska ete. a Careproctus ectenes Gr. C. Colleti G., 
C. phasma G., C. simus G., C. ostentum Gilb. (the disk reduced to a rudiment), Gyrinichthys (n. g.) miny- 


tremus, Rhinoliparis (n. g.) barbulifer, Bathyphasma (n. g.} ovigerum Gilb., Liparis pulchellus Ayr., L. ey- 
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clopus Gthr. ZL. Agassizi Putn., L. cyclostigma Gilb., L. fucensis (= L. calliodon) Garman, Neoliparis 
callyodon Pall. (= L. mucosus Garm.), L. gibbus Bean. 

This synopsis should approximatively illustrate the actual floating condition of this rather 
hopeless Zifaris question «per tot discrimina rerum». 

Some specimens brought home by the «Ingolf» expedition (generally in a less good condition) 
from cold and deep water are perhaps better or equally correctly to be termed Z. muzcropus. Of the 
relation between this species and Z. Reixhardti I shall not give a personal opinion. After the localities 


they are from 


Station Lat.N. Long. W. Fath. 
BVI (oy at Ey: 55 Sandy bottom, Bottom-temp. 0°.9C. West of Greenland, Davis Strait. 
67: 61°30' 22°30 6975 Bottom-temp. 3°C. South of Cape Reykjanes. 

92: 64° 44' 32°52' 976 Bottom-temp. 1°.4C. West of Iceland, Denmark Strait. 

m6: 70°05) 8°26' 371 Brown Biloculina clay, Bottom-temp. + 0°.4C. South of Jan Mayen. 

126: 67°19 15°52’ 293 Grayish brown, blue clayish mud, Bott-temp.+0°.5 C. North of Iceland. 


141: 63°22' 6°58’ 679 Gray mud, Bottom-temp. + 0°.6C. North of Faroe Islands. 


Thus all specimens were from depths or under conditions where the temperature at the bottom 
was at the highest 3° C. or below (+ 0°.6). 

A large and handsome specimen (Tab. III, fig. 3 and 3a) from the station 139 (63° 36’ Lat. North, 
7° 30' Long. West, depth 702 fathoms, gray clay, bottom-temperature + o°.6 C.) surpasses in size (270™™) 
widely every other known specimen of ZL. Reizhardti. J have had it figured with the aid of a coloured 
sketch made on the «Ingolf». The differences, that may be found between this individual and other 
existing descriptions of Lzparis (Careproctus) Reinhardti (gelatinosus) should perhaps essentially be 
attributed to the fact, that with the exception of the original type of Pallas ordinarily only smaller 
(younger) specimens have been studied, while we here have the rare success to have before us an 
older, adult specimen. On the other hand I can not deny the possibility that it may be identical with 
one of the other established Careproctus-species, or maintain absolutely its identity with Pallas’s Z. 
gelatinosus, on which the older Reinhardt had already fixed the attention for the type which at a 
later time bore his name. The length of the fish is stated above; the length, breadth and the height 
of the head are 55™", 45™™ and 55™™. The largest height behind the head is 74™™; when it appa- 
rently decreases relatively slowly backwards, this appearance is due to the considerable height of 
the dorsal and anal fins. The transversal breadth of the mouth is 35™™; along the upper jaw and 
between the nostrils 7 pores are seen, along the lower jaw one and in the continuation thereof 7. 
A couple of low tubeformed nostrils with a mutual distance of 17™™ are seen anteriorly on a line, 
that would unite the anterior margins of the eyes; their distance from the eyes is 7™™, from the 
margin of the jaw 12™™, The diameter of the globular eyes is r1™™, their mutual distance 32™™ and 
from the jaws’ margin 13™™, the height of the branchial cleft 17™™. The whole number of pectoral 
rays is 31; the pectorals meet approximately below the head; as in the smaller individuals they get 
a fringed appearance, the rays continuing beyond the connecting membrane, especially those in the 


anterior (or undermost) part of the fin, where their free portion may obtain the length of 39". The 
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small ventral disk has a diameter of 12™™; it is situated under the centre of the eyes. The dorsal fin 


numbers c. 40 rays, the caudal fin 10, and the anal fin c 4o rays. 


It will perhaps be useful to print here the following extract of Jordan and Starks’s conspectus of the 
American species of Ziparis and Meoliparis («The fishes of Puget Sound” p.837 og 834). 


a. Liparis: number of vertebre c. 39; radii dorsales c. 35; radii anales 27—30. 
b. The gill-clefts very narrow, entirely over the base of the pectorals; rad. caudales 12. Z. diparis. 
bb. The gill-clefts larger, partly below the uppermost pectoral ray. 
c. Radii pectorales 30; rad. caudales 12. ZL. cyclopus (l.c. pl. 97). 
cc. Radii pectorales 41—43; rad. caudales 15-20. ZL. fucensis. 


aa. Careliparis Garm.: Number of vertebre c. 46; radii dorsales 4o—44; radii anales 35—36. 
d. Radii pectorales 35—36. 
e. Gill-clefts small, not reaching beyond the first pectoral ray. 
f. L. tunicatus. 
ff. Le. Agassizi?. 
ee. Gill-clefts large, reaching down to the fourth pectoral ray. Z. Dennyi (1. c. pl. 98). 
dd. Radii pectorales 42; gill-clefts large, reaching to and beyond the upper part of the pectorals. 


L. cyclostigma. 


aaa. Actinochir: Number of vertebra c. 52; radii dorsales 45— 48, radii anales 38—40, radii pectorales 34—37. 
g. A. pulchellus. 
gg. A. major. 


Neoliparis. 
a. Gill-clefts very narrow, not reaching beyond the third pectoral ray. 
b. Anterior nostril distinctly tubiform. 
c. Radii dorsales c. 30, radii anales 24. WV. montagui. 
cc. Radii dorsales 34-—36, radii anales 25-28. J. callyodon Pall. (ZL. mucosus Garm.). 
bb. Anterior nostril not distinctly tubiform. Radii dorsales 32, radii anales 26. MW. mucosus (1. c. pl. 95)« 


aa. Gill-clefts relatively large; nostrils not distinctly tubiform. 
d. Radii dorsales VI + 27, radii anales 21—23, radii pectorales 30. MV. fore (l.c. pl. 96). 
dd. Radii dorsales VI + 34, radii anales 30, radii pectorales 35. V. greeni (l.c. pl. 96). 


Paraliparis bathybii (Coll.). 


The establishment of this hitherto unknown form was based upon a single specimen, 208™™ long, 
taken on «the Norwegian North-Sea-Expedition» to the North Sea, on a depth of 568 fathoms, west of 
Beeren-Island; it wanted the ventrals, and it had at that time to be left in doubt, whether this was a 
constant deficiency or it was only due to an accident. It was therefore referred to the genus Zzparzs 
with the annotation, that it would perhaps form a proper genus («Den norske Nordhavs-Expedition», 
Fiskene p. 52, t. 2, fig. 14). Then the «British Museum» also received a specimen, 7'/, inches long, 
fished by the «Knight Errant» on the North-Sea-Expedition of this vessel in the «Faroe Channel» on a 
depth of 640 fathoms («Challenger, deep-sea fishes» p. 68, pl. XI, fig. C). It turned out that it really 
wanted the ventrals and consequently an adhesive disk, formed by them, but is was not confirmed 
—- what has not been found by me neither — that under the chief portion of the pectoral are found 
c. 4 rudimentary rays; but it was confirmed, that the pectoral fin did consist apparently of 2 divisions, 
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a greater of 12 rays and a smaller party, divided from the other, of 3 rays. At the same time Goode 
and Bean described a P. Cofei G.& B. and a Amitra or Monomitra liparina Goode, which in «Oceanic 
Ichthyology» p. 277 is upheld as a proper genus; the localities where these types are found in the 
northern Atlantic are noted in the said work, where also sketches of them are given (fig. 252 and 253). 
Concerning the small P. membranaceus Gthr. («Challenger, Report» ete. p. 69, pl. 12, fig. D) which in 
the «Oceanic Ichthyology» is raised as the type of a proper genus, H/lgendorfia, it would be more 
correct to postpone one’s judgement until a larger material is at hand. Finally I shail add, that in 
the «Oceanic Ichthyology» is mentioned (in the «Appendix» p. 525) a faraliparis rosaceus Gilb. from 
the Pacific, and that M. Gilbert («The ichthyological collections of U. St. F. Comm. St. Albatross — 
1890—g1», 1896) further has described a P. holomelas, ulochir and cephalus from the northern part of 
the Pacific and a P. dactylosus from California. 

As M. Collett and Dr. Gtinther have given a full account of Paraliparis bathybu there will be 
no necessity for occupying myself further with it here. The number of vertebree is 10-154. I shall 
only give a list of the 6 stations, which have given the 18 more or less well preserved specimens at 


hand, of which the 2 largest had a length of 185™™—220™", 


Stat. Lat.N. Long. W. Fath. Bottom-temp. Condition of the bottom 


104: 66°23' 7°25 957 +1°.1 Light grayish brown mud. East of Iceland. 1 specimen. 

105: 65°34" 7°31 762 +0°.8 Light brown mud. Likewise. 7 specimens. 

111: 67°14’ 8°48 860 -+0%9 Brown Biloculina-clay. Northeast of Iceland. 1 specimen. 

117: 69° 13' 8°23’ 1003 +1° Light Biloculina-clay. South of Jan Mayen. 6 specimens. 

11g: 67°53 10°19’ ro10o +1° Light Biloculina-clay. Between Iceland and Jan Mayen. 1 specim. 
140: 63° 29' 6°57’ 780 +09 Gray mud. North of the Faroe Islands. 2 specimens. 


Blenniodei, Ophidini. 
Gymnelis viridis Fabr. 


Some few specimens were caught on «Ingolf»’s expedition at localities, S.W. off Sukkertoppen, viz: 
Station Lat.N. Long. W. Fathoms 
297 05934 a Sdaai 68 Davis Strait. Sandy bottom, Temperature at the bottom o0°.2C 
B42) 6727 Sdcru7 55 Davis Strait. Temperature at the bottom 0°.9 C 

In the Denmark Strait it is previously taken at a depth of 80 fathoms. 

The largest Ingolfian specimen is 136™™. The ornamental markings, which concist of lighter 
and darker transversal bands are on the whole not strong. Some of the specimens have I, 2 or 3 dark 
spots on the foremost part of the dorsal fin. 

The Norwegian North-Sea Expedition got 4 specimens north of Jan Mayen and Spitsbergen, 
where it also has been found earlier; it is also known from the east coast of Greenland, f. i. Heklas 
port at a slight depth (the expedition of Ryder). It has also been found in the Kara-Sea and in 


Barents-Sea and in the arctic part of the Pacific (Unalaska, at a depth of 49 fathoms). 
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Lumpenus lampetreformis Walb. 


is the only northern Lawmpenus-species brought home in few specimens from a locality Southwest of 
Sukkertoppen, Station 34: 67° 17' Lat. North, 54°17’ Long. West, depth 55 fathoms, temperature at the 
bottom o°.9 C. The largest specimen had a length of 190™". On the distribution of the species may 


be consulted Collett, Lilljeborg, and «Oceanic Ichthyology». 


Flounders. 


Drepanopsetta (Hippoglossoides) platessoides (Fabr.). 


Of this Pleuronectoid the «Ingolf» expedition has returned some specimens from 


Stat. Lat.N. Long. W. Fathoms 
26: 63°57’ 52°41’ Davis Strait. 34 Bottom sand and shells, temperature 0°.6 C. 


33: 67°57 55°30 Likewise. 35 Bottom gray sand, its temperature 0°.8 C. 

35: 65°16’ 55°05’ Likewise. 362 Bottom brownish mud with arenaceous foraminiferes, tp. 3°.6 C. 
known with us as «Haa-Isingen», identical with Plewronectes limandoides, not only from Greenland, 
also trom Iceland, Beeren-Island, Spitsbergen, the Faroe Islands and along the Scandinavian and the 
Northeuropean shores, from the Murmanian coasts and East-Finmark to the Sound, at Kiel and the 


southern Danish seas and also from the English-French channel; on the American side to Cape Cod. 


The genus Lycodes. 


It will be well known to the ichthyologists, especially to those studying the arctic fauna, that 
to distinguish between the species of this genus is connected with special difficulties, because the 
colouring varies much in the same species, especially after the age, but also individually, likewise the 
extension of the squamation, and it is therefore extremely difficult to fix the limit between the 
species by means of characters that may be confided on. As our museum possesses now more or 
fewer specimens of 15 Lycodes-species from the Polar sea, the northern part of the Atlantic!) and the 
Californian part of the Pacific one should hope, that the difficulties might be overcome. But never- 
theless my report specially for this department must be given with a certain restraint. The scientific 
literature amply testifies, that it is a more easy matter to make mistakes in this department than to 
avoid them. A greater lucidity will not be obtained until the collected material has attained a com- 
pleteness that at present is only obtained for a few species among the many. 


1) As this genus was not found formerly in any of the Danish seas, it should be remarked that a fish of this genus, 
155™™ long, was taken in 1893 in Leeso Rende, afterwards several in the Skager-Rack (jfr. S. 21) viz a Lycodes gracilis M. Sars. 
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Lycodes murena Coll. 


A specimen 103/, inches long (275™™) was obtained in the Davis Strait between Godthaab and 
Sukkertoppen, at Station 27: 64°54! Lat. N., 55°10’ Long. W., at a depth of 393 fathoms (a temperature 
of 3°.8C. at the bottom, which consisted of a soft gray clay with numerous pebbles, mostly granite). It 
agrees substantially with the figure and description of Collett («Den norske Nordhavsexpedition», Fiskene, 
p. 116, pl. IV, fig. 2g—31; compare also F. Smitt: «Skandinaviens Fiskar» p. 618 and Giunther’s 

Deep-Sea Fishes: Challenger Expedition» S.79, tab. 12, fig. A). The species has been taken in several 
instances by the said Norwegian expedition at the banks off Helgeland, Beeren-Island and Spitsbergen 
(Norsk-Oerne) on depths of 350—658 fathoms, the bottom brown, green or bluish-gray clay, the bottom 
temperature being + 0°.9 4 +1°.2C. ZL. murena is further taken by an English expedition in the 

Faroe-channel» at 540—608 fathoms. In 1896 «Ingolf» obtained further 12 younger specimens at the 


following stations: 


Station Lat.N. Long. W. Fathoms Bottom temp. 
65: 61°33’ 19° South of Iceland. 1089 ge iG: 
1o2: 66°23) 10°26' East of Iceland. 750 +o0°.9 €. 
1043) (662/23! 7225) Tikewise: 957 +11. 
105: 65°34 7°31 Likewise. 762 +o0°.8C. 
117: 69°13’ 8° 23' South of Jan Mayen. 1003 =71° ¢ 
125: 68°08’ 16°02’ North of Iceland. 729 +o0°8C. 
139: 63°36’ 7°30’ North of Faroe Islands. 702 +o0°.6C. 


The larger specimen from Stat. 27, the only squamate, has larger eyes than the smaller and younger 
ones, apparently also a less flattish head and a shorter snout. It is therefore not quite certain that it 
is identical as species with these. The size of the younger specimens lies between 203™™ and 108™™, 
Of the scales nothing is seen in these smaller specimens. In the larger of them the length of the head 
is scarcely '/g of that of the whole body (trunk and tail), in the smaller ones it varies between 1 +6.5 
and 1 +81. With 2 exceptions (Stat.27 and 65, where the bottom temperature was + 3°.8 and + 3°) 
all these specimens were from stations with a bottom temperature below zero. 

Of allied species with a similar longish eel-like shape some other species are described 1) Z. 
Verrillii G.& B, 2) L. paxillus G.& B. (into which «ZL. paxilloides» is afterwards drawn as a synonym), 
for these species may be consulted the «Oceanic Ichthyology» p. 309—11 and 527, fig. 277, 279, 280 and 
282. Further 3) ZL. (Lycodonus) mirabilis Goode & Bean (Giinther: Deep-Sea Fishes, Challenger 
Report ete. p. 81); 4) LZ. (Lycodophis) albus Vaill. («Expéditions scientifiques du Travailleur» p. 309, 
pl. 26, fig. 1), caught at a depth of 3975 metres on the way between the Azores and France, and 5) ee. 
(Lysenchelys) porifer Gilb. (Proceed. Un. St. Nat. Mus. XIII (1890), p. 104), from South California at a 
depth of ‘857 fathoms. 


Lycodes frigidus Coll. 
«Den norske Nordhavs Expedition», Fiskene, p. 96, pl. III, fig. 24; «Oceanic Ichthyology» p. 335, 


fig. 274. 


As I have no doubt that the numerous specimens of a Lycodes, taken in larger or smaller 
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specimens in the eastern part of the North Sea, at the stations enumerated below, belong to the said 
species, which is carefully described and excellently figured in the Norwegian work cited here, I shall 
limit myself to a few remarks. As characteristic for Z. /rzg¢dus may be mentioned the uniform dark 
or brownish colour and the uniform delicate squamation on the entire body to the occiput and the 
branchial orifice and on the belly. Further the lateral-ventral side-line, starting from the upper end of 
the branchial orifice, then arches downwards, running parallel with the lower margin of the tail in a 
great extent. Young specimens (until rro™™ length) are entirely naked, in the somewhat greater ones 
the scales cover a smaller or larger part of the tail, and in the more mature state of the fish they 
spread over the trunk and the belly. 


The Ingolfian specimens are from the following stations. 


Stat. Lat.N. Long. W. Fathoms Condition of the bottom Bottom temp. 
102: 66° 23’ 10°26’ East of Iceland. 750 Brown mud +o.9 C. 
104: 66° 23' 7°25’ Likewise. 957. Light grayish brown mud +11. 
110: 66°44’ 11°33’ Likewise. 781 Brown mud +o°8C. 
III: 67°14’ 8° 48' Northeast of Iceland. 860 Brown mud +o 9. 
112: 67°57' 6°44 Likewise. 1267 Biloculina-clay era. 
113: 69°31’ 7°06’ South of Jan Mayen. 1309 =Biloculina-clay +r. 
117: 69°13’ 8°23’ Likewise. 1003. Light Biloculina-clay +10. 
118: 68°27' 8°20’ Likewise. 1060 «Light Biloculina-clay +10. 
11g: 67°53’ 10°19’ Between Iceland and Jan Mayen. toro Light Biloculina-clay +rot. 
120: 67° 29' 11°32’ Northeast of Iceland. 885 Light Biloculina-clay + 1.0. 
124: 67°40’ 15°40’ North of Iceland. 495 Brownish gray blue mud with +0°6C. 


short arenaceous foraminifera 


125: 68°08’ 16°02’ North of Iceland. 729 Brown mud +o.8C. 


The largest specimen of the «North-Sea Expedition» has a length of little more than half a 
meter; a specimen of a little larger size in the «Ingolf»-collection reminds so much of the Z. reticu- 
latus Gthr. («Challenger Expedition» p. 77, pl. XIII), that I must regard them as absolutely identical. 
The specimens of the «North-Sea Expedition» were from the seas around Beeren Island and Spitsbergen. 
From the American expeditions of the «Albatross» a series of localities is indicated («Oceanic Ichthyo- 


logy» 1. cj. 


Lycodes Esmarkii (Coll. lc. p.84, pl. IH, fig. rg—a2r1 and pl. III, fig. 22). 


A specimen, 2607" in length, from Station 138: North of the Faroe Islands (63° 26' Lat. North, 
7°56’ Long. West, depth 471 fathoms, temperature at the bottom +0°.6 C) having 5 light bands over 
the dorsal fin and the back and with both a medio-lateral and a ventro-lateral lateral line, agreeing 
well with Colletts fig. 21, represents this type in the collections of «the Ingolf». Previously known 
from the banks off Lofoten and from the north-west coast of Spitsbergen and from several points of 


Finmarken (260—459 fathoms). 


NS 
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Lycodes Liitkenii Coll. (l.c. p. 103, pl. II, fig. 25). 


Is likewise taken formerly west of North-Spitsbergen (459 fathoms) and in the Kara sea. The 
Ingolf» Expedition got 6 specimens from station 16: South of Jan Mayen (70° 05’ Lat. North, 
8° 26' Long. W.), depth 371 fathoms, temperature at the bottom + 0°.4 C. The coloration is essentially 


as in the specimen figured by Collett: 6—8 light bands. 


Lycodes perspicillum kr. (Z. veficulatus Rhdt. juv.?). (Tab. IV, fig. 5.) 


A young (42™™) specimen of this species with the characteristic dress of many young Lycodidz 
—a series of ro darkly bordered saddle-spots across the back -— was fished on sandy bottom off Sukker- 


toppen, Davis Strait (Station 29), 64° 34’ Lat. N., 54° 31’ Long. W., at a depth of 68 fathoms. 


L. gracilis Sars. 


To this species, after having conferred with my colleague, Prof. Collett, I have referred two 
specimens from station 31: Davis Strait (66° 35’ Lat. North, 55°54’ Long. West, depth 88 fathoms, 
temperature at the bottom 1°.6C.) They are 51/, and 9'/, inches long, both covered with scales. The 
relation between the length of the head with the trunk and the entire length (100™™ + 244™™ and 
55™™ + 143™™) is about 1 + 2'/,a2'/,. In colour they are light with more or less distinct traces of the 
juvenile dress. 

L. gracilis was known from a small specimen (43™™) from the Christiania Fjord («Nordhavs 
Expeditionen» p. 106) and is later found again in Leso Rende and in the Skager Rack in adult 
specimens. I suppose that Prof. Collett will give a full account of the species in its more developed 


condition as it is now known. 


L. pallidus Coll. 
(<Nordhavs-Expeditionen» p. 110, pl. II, fig. 26, 27; Liitken: «Kara Havets Fiske» p. 134, 
pl. 17, fig. 1—3.) 
Of this species there are from the «Ingolf»-Expedition: 


Station Lat.N. Long. W. Fathoms Temp. at the bottom 


TOL: (66° 235 12°10s/ 537 +07. 
104: 66°23! 97°25 957 =-1°1C. (7 East of Iceland 
105; (65-34) 7° ant 762 = 0°.8 C¢ | 
116; 7o0°os' 8° 26! 371 +o0°4C. South of Jan Mayen. 
124) 167240! 152 do! + 0°.6C 

: ae 2) i ue North of Iceland. 
1263 (67°19) 1157552! 293 = 07.5 C J 
138116372610 921565 71 + 0°.6C. 

2 , f +h ; \ North of the Faroe Islands. 

T4i: (632-22) 162158! 679 £6? 6: Cxt | 


Hitherto known from the northern coast of Spitsbergen, 260—458 fathoms (Collett) and from the Kara 


sea (Ltitken). The specimens from the «Ingolf» expedition have a size reaching to 245™™, The larger 
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specimens are scaled on the belly and uniformly light brown without marks of transverse bands or 
design on the fins, the smaller have bands on the fins and partly on the body, but want the scales 


on the belly. 


Note. It will perhaps be useful to resume how matters stand at present with the synonymy of the species 
of Zycodes named here. Z. reticudatus is founded by the older Reinhardt (,Forste Bidrag til Grenlands ichthyo- 
logiske Fauna” p. 167, t. VI) on specimens from Greenland. Collett (1. c. p.84) refers to the same species the 
following descriptions: Z. polaris Ross. (Spitsbergen), Z. polaris Mimgr. (Ofvers. Vet. Akad. Férh. 1864, p. 516) 
likewise from Spitsbergen, Z. perspicillum Kr. (from Greenland) and Z. gracilis Sars (from Christianiafjord). In his 
great work ,Skandinaviens Fiskar” F. Smitt draws the limits of this species still wider, embracing under it not only 
the type: Reinhardt’s Z. reticudatus and Giinther’s of the same name (,Challenger” p.77, pl. XIII; which after 
my opinion as stated above is a large Z. frigédus Coll.!) and the type described by me under the same name from 
the Kara Sea («Dijmphna” T. 17, fig. 4—5) as also the Z. perspicillum of Kroyer (regarded also by Collett and 
myself as a Z. reticudatus), but also Z. seminudus Reinhardt from Greenland and Spitsbergen), by Collett (lc. p.113, 
t. IV, f. 28) upheld as a proper species and further Z. Liitkenii Coll. (l.c. p.103, t. 111, fig. 25) a name adopted by 
me for fishes from the Kara Sea (,Dijmphna” p. 128, T. 16, fig. 1—6); and further Beans Z. Zurneri from Alaska 
(Proc. Un. St. Mus. I, 463), and Z. coccineus (1.c. IV, p. 144) and my Z. pallidus («Dijmphna” p.134, t.17, fig. 1—3) 
and finally Z. mucosus Rich. (Belcher p. 362, t. 26) the type of Bleeker’s genus Zycodalepis. Of these supposed 
synonyma the authors of «Oceanic Ichthyology” only cite the «Z. perspicillum Kr.”, «LZ. Rossii”? Migr. and «ZL. gracilis 
Sars” to Z. reticulatus, while they notwithstanding cite (p. 307) a «Z. perspicillum Kr.” as a peculiar type found by 
the «Albatross” on depths of 59 and 86 fathoms (45°24'30" Lat. North, 58°35/15” Long. West and on 47°29’ Lat. North, 
25°18’ Long. West). It must also be noted that «Z. mucosus”, formerly only known from the description and picture 
by Belcher «Last of Arctic Voyages” (Northumberland Sound, afterwards found again in Cumberland Sound) is now 
described and figured in «Oceanic Ichthyology” (p. 306, t. 78, fig. 273 and t. 81, fig. 283, a,b) after a specimen 
17 inches long from Northumberland Sound. In the work cited are not mentioned the species of Bean, mentioned by 
Smitt (Z. Zurneri and L. coccineus; the one being from Alaska, the other from «Big Diomede Island”). I shall 
further add, that the later paper by H. Gilbert (,The ichthyological collections of the U.S. F. Comm. St. Albatross”, 
1896), containing «Report of the fishes collected in Bering Sea and the North Pacific Ocean during the summer of 
1890”, describes and figures several new genera and species of the Zycodes tribe, while some other species of 
Gilbert are named, whose original descriptions are not known to me at present. For me and my collaborator it has 
been a relief in our task, that the «Ingolfian” species were well known to us from Scandinavian ichthyological works. 


The Macrurus group. 


It is well known, that no other group of fishes has received such an accession through the 
deep-sea-investigations as the Macruridz («Skolests» or «Berglax» as they are termed in Scandinavia). 
They were known in 1872 in 10—11 species; in the report of the «Challenger expedition» their 
number is grown to 47, including the species fished by the Northamerican expeditions and published 
at that period; the French expeditions have added g—10 species, the Indian 12. Counting the species 
cited in the «Oceanic Ichthyology» I arrive at the number 80, by American and other ichthyologists 
it is later increased to 94 or more. Through the two «Ingolf» expeditions there are collected 6 species 
at least. The difficulty to distinguish species, which after all are very nearly similar, is augmented 
by the alterations undergone with age by the individuals. My task has been relieved by the «Smith- 


sonian Institution» having in the most benevolent manner placed at my disposal 5 species of duplicates 
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from the American fishings. But there is one difficulty, which is still hardly overcome, viz., to get 
the large material of c. 100 described species distributed in good genera and subgenera in a satisfying 
manner. Provisionally I may refer to the list of genera in «Oceanic Ichthyology», where 17 genera 
(or subgenera?) are recognised, to which may be added an 18*, later proposed (Coclocephalus Gilbert 
& Cramer). Until further information I retain the name Macrurus as a common name for all the 


arctic and subarctic species here mentioned. 


Macrurus Fabricii Sundey. (vzfestris Fabr. non Gunn.). 


The name JZ berglax Lac. which has been substituted in later times for this species is less 
convenient for this form, so well known in Greenland, as one will more easily understand it as 
alluding to the JZ (Coryphenoides) Stroma, the «Berglax» of the Norwegians. The largest Ingolfian 
specimen has a length of 21 inches, it has therefore not the full size of the species; the smallest is 
only 4!/, inches. The stations and localities where they were taken, are 


Station Lat.N. Long. W. Fathoms Temp. of the bottom 


27: 64°54" 55°10 393 3°.8C. | 
e ROOnraS) ae56" 38) 8 Zoe 
ey ONS - ae all from the Davis Strait. 
35: 65°16’ 55°05 362 3°.6C. | 
38: 59°12’ 51°05' 1870 Treg Cs 


These localities are partly from the Davis Strait, West of Holsteinsborg and Sukkertoppen, partly 
from the entrance to the Davis Strait. What shortly can be said of the distribution of the species 
outside this region is, that it is known more southward, from George’s Bank, from the port of New 
York, were it was found floating at the surface, and from 41° 47’ Lat. North, 65° 37' 30” Long. West at 
a depth of 677 fathoms, and further from the eastern part of the North Sea, the Finnish and Nor- 
wegian coasts. 

The characters which make this species recognisable are the obtuse shape of the head, the 
rounded snout, the large eyes whose diameter is the double or more of the breadth of the front 
between them and equal with or larger than the length of the snout from its points to the orbital 
margin, the numerous keels along the sides of the trunk and tail, the back and belly, produced by 
every scale having a strong denticulate keel; on large specimens there is commonly only one such 
keel, but the greater scales of the head have commonly more (3, 4 or 5) such keels, diverging from 
forwards backwardly. These larger scales form partly more prominent groups on the opercles and 
preopercles, partly rows especially on the median line of the snout, round the orbits, along the lower 
lateral margin of the head etc. A larger naked spot before the eyes gives room for the nostrils; 
before these there is in larger specimens a smaller naked spot on each side, close to the point of the 
snout. Below the inferior lateral margin bespoken the skin is naked or only covered with smaller 
asperities, and the same is the case with the two branches of the lower jaw. In half-grown speci- 
mens it is evident, that on the ordinary scales there are besides the chief keel several more or less 
distinctly serrated accessory keels, 1, 3 or 4 on each side of the chief keel; but the distinct and 


numerous larger longitudinal keels along the sides of the body are nevertheless equally characteristic 


THE FISHES OF THE «<INGOLF» EXPEDITIONS. 2 


for younger and for older specimens. In the very youngest specimens the extension of the scale- 
covering is more limited — on the belly to the region before the ventrals, while the belly proper is 
entirely without scales. The shape of the snout is here the same as in other J/acrur?, not bowlike 
rounded, but sharply triangular. The first dorsal fin begins immediately over the insertion of the 
pectorals, which again is in the vertical from the first point of the ventrals. The first longest rays 
of the ventrals are almost equal with those of the pectorals, but shorter than those of the first dorsal 
fin. The number of rays is r+ 11 in this fin, 19 in the pectorals, 8 in the ventrals. The teeth are 
minute, almost hidden between the papillae of the mouth. 


Of the other northern species 


Macrurus (Coryphenoides) rupestris Gunn. (M. Stromii Rhdt., norvegicus Nilsson) 


(figured in «Voyage en Scandinavie», Poissons, pl. 11, in Smitt’s Scandinavian fishes, pl. XXVII, A, 
fig. 2, and in Collett’s «Poissons provenant des campagnes du yacht I’Hirondelle» (1885-—88) 1896, 
pl. 10, fig. rr) there is also. a large number of specimens partly from the saine localities, where JZ 


Fabricit was caught, f. inst.: 


Stat. 27: 64°54’ Lat.N., 55°10’ Long. W., 393 fath., bottom temp. 3°.8 C.) : ; 
Sale : ; Davis Strait. 
Seok O5 tO 5505 362 CJ 


(ty 


partly from others, f inst. 


! 


Stat. 25: 63°30' Lat.N., 54°25’ Long. W., 582 fath. bottom temp. 3°.3.C., Davis Strait. 
— 41: 61°30 — L710 = 1245 == : 2 


°.0o C, South of Tceland. 


Also two larger specimens from 


Stat.go: 64°45’ Lat. N., 29°06’ Long. W., 568 fath., bottom temp. 4°.4C., length 485™™) oo 
oe ee a = Denmark Strait. 
97: 65°28 — 27°39) 450 — = 5°.5C,° — 730") 


Young specimens of JZ rapestris are captured on the following localities: 


Stat. 25: 63°30’ Lat.N., 54°25’ Long. W., 582 fath., soft blue-clayish mud, bottom temp. 3°.3C. Davis Strait. 


— 27: 64°54" — 55910 — 303 soft gray clay, bottom temp. 3°.8C. Davis Strait. 
-—— 40: 62°00" — 21°36' — 845 -— dark gray mud, bottom temp. 3°.3 C. South of Iceland. 
— 45: 61°32) —- 9°43,5 — 643 bottom temp. 4°.17C. West of Faroe Islands. 

— 69: 62°40 - 22207) — 589 — mud, bottom temp. 3°.9C. South of Iceland. 

— $81: 61°40’ ay. — 485 -—— mud, bottom temp. Oh (Ce ee ee 
— 83: 62°25°5 — 28°30'- - gi2 — mud, bottom temp. 3°.5 J 


The largest specimen has a length of 28 inches, the smallest of 2"/,¢ inches. As to the geo- 
graphical distribution, for which the above cited work of Collett may be referred to, it may be 
remarked, that beyond the shores of West-Greenland and Norway (from Helgeland to Christianiafjord 
and Bohuslan) this «Berglax» is known from the sea between Shetland and the Faroe Islands and has 
several times found its way to the most northern shores of Denmark. In «Oceanic Ichthyology» p. 403 
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other stations are noted from the northwestern Atlantic (The specimens of «l’Hirondelle» were taken 
South of Newfoundland). 

The head, whose length is contained 5 or somewhat more than 6 times in the total length 
(in JZ Fabrict’ a little more than 4 times) is obtusely rounded, terminating in a small knob in the 
point of the snout, but without prominent crests or keels with larger scales. In younger specimens 
the crests of the head may be as it were indicated and the obtusely rounded snout may assume a 
little more angular figure. The oral orifice reaches to the middle of the eyes or almost to the ver- 
tical from their posterior margin in large specimens. The jawteeth are very delicate, placed in a 
single series. The scales are delicately ciliated, relatively small, but numerous, covering in a very 
regular manner the head, the body and the tail; the smallest are found on the snout and nearest 
to the eyes, and this covering reaches to the protrusile part of the jaw, there being no naked or half 
naked papillous surface at the lower part of the head. Only the throat and the gill-+membrane are 
naked. The naked spot where the nostrils are placed is not so great as in JZ Fadriciz. Of the scales 
it may further be stated, that they are without keels, but densely covered with spinules without any 
strong tendency to arrange themselves in transversal rows, but are best said to be arranged in no 
particular order; the tendency to a serial arrangement is perhaps more distinct in younger individuals. 
The second dorsal fin, whose anterior rays are very insignificant, begins only at a long distance from 
the first, about at a line with the points of the pectorals (in younger individuals partly somewhat nearer 
to the first dorsal), the anal however below or close behind the last rays of the first dorsal, the anus 
being placed so much forwardly, that there is at most the length of an eye-diameter between the 
anus and the ventrals. The first ray of the ventrals is very long (?/, or 3/, of or, in younger individuals, 
equal to the length of the head), therefore reaching far out on the anal, whose rays are relatively 
strong and well developed. The eyes are great, their diameter is equal to or a little smaller than the 
distance between the orbita and the point of the snout, but commonly much lesser than — 2/; of — 
the frontal breadth. The number of rays is D’ 1-11, P.16, V.8; the first dorsal ray is delicately 
serrated. The barbel is very small, the lateral line very distinct. 

As I have had the opportunity of comparing two half-grown specimens of Macrurus Bairdii 
Goode & Bean («Oceanic Ichthyology» p. 393, fig. 335) with JZ Stromit (rupestris), I shall — without 
entering upon a detailed description and perhaps superfluously — observe, that this Northatlantic type 
is not specifically identical with JZ .Stromzi or founded on younger specimens of this — a suspicion 


that might perhaps offer itself to an ichthyologist not having this opportunity to an immediate 


comparison. 
Macrurus (Hymenocephalus) Goodei Gthr. 
(«Oceanic Ichthyology» p. 407, fig. 340.) 
To this species I refer — after comparison with two specimens sent from the Museum at 
Washington under the names of AZacrurus asper and Hymenolaimus Goodei — the first name being 


that, under which the species was first described by Goode and Bean, which name however had 
to be withdrawn, Giinther having used it for a Japanese fish — some individuals from the following 


localities: 
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Station Lat.N. Long. W. fathoms temper. of bottom 
II: 64°34’ 31°12’ (Denmark Strait) 1300 1°.6 
36: 61°50’ 56° a1’ (Davis Strait) 1435 17.5 
37: 60°17' 54°05’ (Davis Strait, at its mouth) 1715 14 


From the localities enumerated for JZ Goodet by Goode and Bean it will be seen that 
the species is taken so far south as «off Havanna», and that the depths noted are between 154 and 
1434 fathoms. 

The largest specimens have a length of 325™™ and 310™™, Their «habitus» reminds somewhat 
of that of the AZalacocephalt. The length of the head is contained 5 times or somewhat more in the 
total length. The diameter of the eyes is somewhat smaller than the diameter of the front and much 
smaller than the length of the snout. The head is completely scaled with the exception of two parties 
back of the anterior margin of the snout and an adjoining part of the lower side of the snout. The 
branchial membrane and the throat are also naked, but the belly proper is scaled like the rest of the 
head. The scales may be described as ciliate or lineate-ciliate, delicately ribbed with 6—g scarcely 
diverging or parallel, low, serrated thorny ribs; the squamification therefore makes a striated impression. 
The intermaxillary teeth are arranged in two rows, the greater ones in the external row; those of the 
lower jaw are placed in a single row. The foremost (second) dorsal fin ray, whose point in its depressed 
condition does not reach to the first low ray of the second dorsal, is serrate anteriorly. The first dorsal 
has its ordinary place over the ventrals, a little behind the pectorals. The first elongate ray of the 
pectorals may reach to the anus; the pectorals are not relatively long. The number of the rays are 


counted thus: D'1r-+-9; P.19; V.9—r10. The lateral line is distinct. 


Macrurus ingolfi Ltk. sp. u. 


Of this apparently hitherto undescribed species 2 specimens (270™ long) are at hand from 


Station Lat.N. Long. W. fathoms temp. at bottom 

40: 62°00' 21°36’ (South of Iceland) 845 B231C- 
and one specimen (length: 277—340™") from each of the following stations: 

Station Lat.N. Long. W. fathoms temp. at bottom 
It: 64°34’ 31°12’ (Denmark Strait) 1300 17.6 €. 
18: 61° 44' 30°29’ (Southwest of Iceland) 1135 37.0 C. 
64: 62°06’ 19°00’ (South of Iceland) IO4I BoC, 
83: 62° 25' 28°30’ (Southwest of Iceland) g12 Bab he. 


This species has a considerable likeness with the proceeding species, from which it may be 
easily distinguished among other things through the larger eyes, the distinct knobs of the snout and 
a higher first dorsal. 

The head is contained about 5 times in the total length. The superior or frontal surface of the 
snout is separated from the inferior or more forwardly directed part by a well developed crest or edge, 
terminating in 3 spinose osseous tubercles, one directly in the middle and one on each side, close 


before the naked spot, where the nostrils have their place, and continued both above and below the 


4 
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orbita. The broadly triangular snout is prolonged fairly over and before the mouth, which is relatively 
little, the corners of the mouth falling in a line with the anterior margin or the middle of the orbits. 
The eyes are large, their diameter surpassing the breadth of the front between the eyes. The teeth 
form a fine card in both jaws. The head is scaled with the exception of the gill membrane, the 
isthmus and its foremost superior margin, and almost the whole lower surface. The naked part of the 
snout is handsomely embroidered with rows of slime glands. The first dorsal counting 11-+ 9 rays is 
singularly high and its longest (second) ray is serrate and as long as the head. The second dorsal 
begins much forward, its foremost rudimentary rays may be followed until not far from the posterior 
margin of the first dorsal fin. The pectorals contain 20 rays, and the ventrals, whose external ray 
tapers to a fine thread and reaches a long stretch beyond the anus have 8 rays. It may also be 
remarked, that the tail as in other Macrurians is really pointed behind, but in several specimens has 
lost a shorter or longer part; but the wound has healed, and on the thus truncated point of the tail 
is developed a distinct caudal fin, a phenomenon which is also observed in some specimens of the 
proceeding species. The scales show distinct rows of thorns, not however so much projecting as in 
MT. Goodet. 

Macrurus tmgolfi n. sp. differt a I. Goodet preecipue oculis majoribus, tuberculis rostralibus 
magis distinctis et pinna dorsali altiore, longitudinem capitis eequante, pinna dorsali secunda usque 


ad pinnam dorsalem fere continuata. 


Macrurus (Chalinura) simulus Goode et Bean. 


(«Oceanic Ichthyology» p. 412, fig. 345.) 
Of this species the «Ingolf» expedition obtained 4 smaller specimens from 
Stat. 18: 61°44’ Lat.N., 30°29’ Long. W. (Entrance of Denmark Strait), 1135 fath., temp. at bottom 3°.0 C. 
Further 2 specimens (280 og 160™") from 
Stat. 83: 62°25’ Lat.N., 28°30’ Long. W. (Denmark Strait), 912 fathoms, temp. at bottom 3°.5 C. 
and 2 specimens (280 and 330™") from 


Stat. gt: 64° 44’ Lat. N., 31° Long. W. (Denmark Strait, 1236 fathoms, temp. at bottom 3°.1 C. 


For the determination of this species I have made use of a specimen sent from the Museum 
at Washington. The head, whose length to the branchial cleft is contained almost 5 to fully 5 times 
in the total length, is thick with a rather long and obtusely rounded snout.’ The eyes are small, their 
diameter being only about a half frontal diameter. The mouth is very large and almost terminal, the 
snout being almost regularly truncate and only little protruding; the upper jaw wearing a card of teeth 
whose external teeth are exceedingly the largest, the lower jaw wearing a single row. The first 
dorsal numbers 11 rays, of which the first is very short and the second long and serrate as in most 
other Macrurids; the second dorsal begins at some distance from the first, the point of the first 
dorsal in its depressed state reaching to or a little beyond the beginning of the second. The first ray 
of the ventrals is produced in filiform shape and reaches not a little beyond the anus. The scales 


are rather small, but distinctly pluricarinate, specially in the head, which else shows some soft and 
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naked parts: the preopercle, the margin of the jaws, parts of the snout and the whole lower surface 


of the head. 


As to other localities the reader is referred to «Oceanic Ichthyology» p. 412. 


Trachyrhynchus Murrayi Gthr. 


(Deep-Sea Fishes, Challenger Report p. 153, pl. 41, fig. A.) 


Of this species a young one (120™) was obtained at station 73 (62° 58’ Lat. N., 23° 28’ Long. W., 
Southwest of Iceland at 486 fathoms, at a temperature at the bottom of 5°.5 C.). Previously it has been 


taken in the Faroe-Channel at a depth of 555 fathoms. 


Gadoids and allied Fishes. 


Motella (Onos) Reinhardti Kr. (Tab. IV, fig. 8). 


Compare the description and figure in «den norske Nordhavs Expedition», Fiskene, S. 131, 
pl. IV, fig. 34 and «the Challenger Report» p.97, pl. XIX, fig. B. 

After this Gadoid having been sent down from Greenland several times in earlier years, it 
was found again in the sea between Spitsbergen and Beeren-Island in the ice-cold water at a depth 
of 658 fathoms. * Later it is found again in the Faroe-Channel at a depth of 540—640 fathoms. «Ingolf 
obtained it in a few specimens on Station 116 (70°0s’ Lat. North, 8°26’ Long. West, South of Jan Mayen, 
at 371 fathoms, brown Biloculina-mud, at a temperature at the bottom of +0°.4C.) and at Station 140 
(63° 29' Lat. North, 6°57’ Long. West, North of the Faroe Islands, 780 fathoms, gray mud and a bottom 
temperature of +0°.9 C), also at Station 43 (West of the Faroe Islands, 61° 42’ Lat. North, 10° 11’ Long. 
West, 645 fathoms, sandbottom (?), bottom temperature 0°.o5 C). Some young specimens were obtained 
at Station 2 (63° 04’ Lat. North, 9° 22’ Long. W., 262 fathoms, Southeast of Iceland, clay and gravel, 
temperature at the bottom 5°.3C) and on Station gi (Denmark Strait, 64°44’ Lat. N., 31°00’ Long. W., 
1236 fathoms, Globigerina mud, bottom temperature 3°.1 C). The new localities do not much extend 
the known geographical distribution, but seem to show, that it may occur at less considerable depths 
and under a less cold temperature, but also at somewhat greater depths and under low degrees 
of warmth, a little over or under zero. A sketch executed on the «Ingolf> gives it a light 
testaceous colour. 

Of larves (on the so termed Cowchza-stage) several were fished by the «Ingolf» of this or other 
arctic species, especially between the Faroe and the Shetland islands as well as east and south east 
of these and south of Iceland, at the surface. Of the other arctic J/ofella-species, IZ. septentrionalts 
Coll. and JZ ensis Rhdt. (compare «Norske Nordhavs Expedition» p. 138, pl. IV, fig. 35—36; «Oceanic 


Ichthyology» p. 381, fig. 327) nothing new was ascertained through the «Ingolf» Expeditions. 
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Haloporphyrus eques Gthr. (Tab. IV, fig. 7). 


Of this species, known from the «Report of the Challenger expedition» (p.91, pl. 18B) the 
Ingolf» expedition obtained on Station g (West of Iceland, Denmark Strait at 64°18’ Lat. North 27°00’ 
Long. W., at a depth of 295 fathoms, bottom clay, bottom temperature 5°.8C.) two specimens 7?/, inch. 
long (one of them defect). Several larger and smaller specimens were obtained from the stations 81 
and 89, at 61°44’ Lat. North, 27°00’ Long. West, 485 fathoms, bottom temperature 6°.1 C. and 64°45’ Lat. 
North, 27° 20’ Long. West, 310 fathoms, bottom temperature 8°.4 C., partly from Denmark Strait, West 
of Iceland, partly southwest of this island. Previously the species is taken (specimens 12—13 inches 
long) in the Faroe-Channel at a depth of 530 fathoms and later in Gascony bay at depths of 1410 
and 800 metres (Koehler, Résultats scientifiques de la Campagne du «Caudan» fase. III, 1896). Nearly 
related types are known from the Mediterranean: 7. /efzdion Risso (cfr. Vinciguerra: Anal. Mus. Civico 
Genova vol. XVIII, p. 554, pl. III) and . Grinthert Gigl. (can obtain a length of 24 inches, Giinther, 
Report p. 91, pl. 18, fig. B; also off Portugal and at Madera). From more distant localities are known 
H. enosime Gthr. (Giinther, l.c pl. XX, fig. B, 12 inches, Inosima, 345 fathoms) and AZ. enszferus Gthr. 
(1. ec. pl. XIX, fig. A, mouth of Plata River, 600 fathoms). 

Of one of the largest Ingolfian specimen I shall insert some measures. 

Total length 275™™, head 63™", consequently not 1/, of the total length. 

Diameter of the eye 21™™, !/,; of the length of the head, a little more than the length of the 
snout (20) and about 1!/, time the interorbital space. 

The upper jaw terminating below the anterior margin of the lens; the filamentous ray of the 
ventrals c. 35™™, the pectoral 44™™ (about equal to the length of the head without the snout); the 
length of the first dorsal ray equals the length of the head. 

A sketch made on the expedition gives to the fish a chocolate-brown colour with a bluish tint 


especially on the fins. 


Antimora viola Goode & Bean. 


The genus Antimora numbers two species, a southern and a northern, if really different, a 
question, on which Dr. Giinther apparently speaks with some diffidence. They really must be very 
nearly related, but I have no doubt that the Ingolfian specimens are here correctly determined. 
A. rostrata Gunther («Report on deep-sea fishes» p.93, pl. XVI A) was found off the mouth of the Plata 
River and off Montevideo, at a depth of 600 fathoms, between Kerguelen and Cape, and in the neigh- 
bourhood of Marion Island at 1375 fathoms; the largest specimen was 24 Engl. inches. A. viola G. 
& B. (ibid. p. 94, pl. 15) was first captured at a depth of 4—soo fathoms on the edge of «le Havre 
bank», later in 25 specimens in localities between 33°35’ Lat. North and 41°34’ Lat. North and between 
76° 00’ Long. West and 65° 54’ Long. West at depths between 306 and 1242 fathoms. The expedition 
of the prince of Monaco (Collett, «Résultats des campagnes scientifiques ete.» p. 59) obtained 12 
specimens a little more to the north (45° 20’ Lat. North) on the Newfoundland bank at a depth of 1267 


meters; the largest specimen was 358™™. 
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The stations from which «Ingolf» has brought home Antimores, 6 specimens in all, are 


Station lLat.N. Long. W. Fathoms Temp. of bottom 
50: 62°43’ 15°07 (South of Iceland) 1020 Gray mud with basalt grains 3°13 C. 
76: 60° 50° 26°50’ (Southwest of Iceland) 806 Gray mud Vibert (@s 
83: 62°25’ 28°30’ (Likewise) 912. Gray mud aon 
93: 64°24’ 35°14 (Denmark Strait) 767. Gray mud 140: 


All these localities are, as it will be seen, south, southwest or west of Iceland though one of them 
rather near to the coast of East-Greenland. The largest specimen has a length of 151/, inch. When 
the first dorsal ray is well preserved it proves to be considerably larger than it is figured in Avztimora 
viola (comp. the figure of Haloporphyrus viola in Goodes «The fisheries and fishery industries of the 


United States», Sect. I, pl. 64). 


Rhodichthys regina Coll. (Tab. III, fig. 4). 


Of this species, which is classed with the Lrotwlide@, and which was discovered by the «Nor- 
wegian North sea expedition» in the sea between Beeren Island and Finmarken at a depth of 1280 
fathoms (Biloculina-clay, bottom temperature + 1°.4), only this single specimen (297™") was known which 
is described and figured by Prof. Collett («den norske Nordhavs Expedition», Fiskene, p. 154, pl. V, 
fig. 37—39). The «Ingolf» expedition brought home several more or less well preserved specimens; 
the length of the largest does not exceed 122™™. In one of them the left ventral is tripartite instead 
of bipartite, as usual. They are not uniformly red as the original type of the species, but spotted or 
figured, with small brownish spots, which interrupt the reddish bottom colour of the skin. The 
number of vertebree of the body is between 9g and 11, of the tail between 53 and 58. The localities 


are the following: 


Station Lat.N. Long. W. Fathoms Condition of the bottom Temp. of the bottom. 
104: 66°23’ 7°25’ (East of Iceland) 957. Light grayish brown mud +141. 
105: 65°34’ 7°31’ (Likewise) 762 Light brown mud +o.8C. 


Likewise) 860 Brown Biloculina-clay + 0°%9C. 


, 


7 
Gr: 677.147 8° 
8 


( 
117: 69° 13 (South of Jan Mayen) 1003 = Light Biloculina-clay + io. 
118: 68°27’ 8° 20’ (Between Icelandand Jan Mayen) 1060 Light Biloculina-clay +10, 
( 
( 


11g: 67°53' 10° 19’ (Likewise) 1o10)=- Light _Biloculina-clay +10. 
120: 67°29’ 11°32’ (Likewise) 885 Light Biloculina-clay + rol. 


140: 63°29’ 6°57’ (North of Faroe Island) 780 Gray mud +o 9. 
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Coltoidei (s. 1.). 
Sebastes marinus L. (norvegicus Ascan.) 


was found at the following places, Davis Strait, off Holsteinsborg, by the «Ingolf» expedition»: 


Station Lat.N. Long. W. fathoms temp. at bottom 
BT: 160935) 55. 54! 88 166) (C- 
32: 66°35’ 56°38’ 318 Brown gray mud with Rhabdammina 3°.9C. 
SL Se he oS UY AS 0.9 C. 


The arctic-ichthyological literature often cited will illustrate sufficiently the geographical and 
bathymetric distribution of the redfish. It is known besides from Greenland, from Iceland, from Spits- 
bergen and Beeren Island, from the whole Norwegian coast, from the Danish shores (occasionally), 
from the Irish and North-british coasts and from the eastern coast of North America to Cape Cod 
(cfr. the enumeration of the stations in «Oceanic Ichthyology» p. 261) in so far that it is not the S. a- 
viparus, which here represents the type. I shall not here repeat what I have formerly said («Vidensk. 
Medd. Naturh. Foren.», 1876) of the difference between the true redfish and «Lysougeren» (S. vzparas) 
— may this be a distinct species or a fjord or shore variety of S. marimus — but only remark, that 
S. viviparus is found at the Faroe Islands, at the coast of Norway and Bohuslan and at the coast of 
New England (specimens from Eastport and Gloucester sent me from the Smithsonian Institution), 
but so far known not at the coast of Finmarken or of Great Britain. Small ones of S. marinus were 


taken in the nets south and southwest of Iceland and in the open sea at Denmark Strait. 


Phobetor ventralis C. V. (tricuspis Rhdt.). 


This arctic sea-scorpion has not been brought home with the «Ingolf», but it may nevertheless 
reasonably be mentioned here. My remarks on its relation to Cottus pustilliger Pall. (« Videnskab. Med- 
delelser» 1876) have occasioned that it is named Gymnacanthus pistiliger (Collett: «Norske Nord- 
havs-Expedition», Fiskene, p. 26, and elsewhere). As I have said that there was no experience of its 
being fished at a greater depth than 20 fathoms, I will add that we have obtained young ones of this 
species in Baffin Strait at 50 fathoms, and that «den norske Nordhavs-Expedition» has obtained it 
at the same depth at Spitsbergen. On Ryder’s expedition to East-Greenland a specimen was taken 
at the shore of «Hold with Hope» on very low water. For its other known geographical distribution 
my remarks in «Videnskab. Meddel. Naturh. Foren.» 1876, p. 365 may be consulted, also Collett lec 
p- 28. Also the works of Lilljeborg and Smitt may naturally be consulted for facts of this nature. 
It is thus known from different East- and West-Greenland-localities and from places in Arctic 
America, at Labrador and Nova Scotia, in the Fundy Bay, at Iceland, Finmarken, Novaja Semlia, in 
the Behring Sea, at Kamschatka and — if no mistake — at Japan. In Gilbert’s «The ichthyological 
collections of the U. S. Fish. C. S. «Albatross», «Report of the U.S. Commission of fish and fisheries 
for 1893» an other species is mentioned from Unalaska, Gymnacanthus galeatus Bean, which is said to 
be nearer related to «<P. ¢ricuspfis» than to «P. prstilliger>. It is stated, it must be observed, by this 


author in agreement with Dresel (Proceed. Un. St. Nat. Museum 1884, p. 250), that the North-atlantic 
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type (G. ¢ricuspis) differs specifically from the Northpacific (G. pzstlligcr). I refer the reader to the 
notes of Gilbert (lc p. 424). As I have also previously bespoken the relation between Phodetor 
(Gymnacanthus) and the species Cottus claviger and C. dicereus, 1 shall further add, that these two 


species now (Gilbert l. c. p. 426) are cited as species of a genus Lvophrys. 


Cottunculus microps Coll. 


Cottus or Cottunculus microps is first (1875) established (Collett: «Norges Fiske, med Bemeerk- 
ninger om deres Udbredelse», Tilleeg til Videnskab. Selsk. Forhandl. 1874, p. 20, pl. I, fig. 3) on a very 
young sea-scorpion, tished by Mr. O. Sars at the depth of 200 fathoms in the vicinity of Hammers- 
fest. Afterwards «den norske Nordhavs-Expedition» (l.c. p. 18—25, pl. I, fig. 5—6) obtained it in 3 spe- 
cimens, taken Northwest of Hammersfest and West of Norskoen (Spitsbergen) at depths from 191 to 
459 fathoms (size 93—175™"); the bottom sandy or grayish blue clay, the temperature at the bottom 
+o .r a 3°.5C. Still later it was found in the Faroe-Channel, so called, by an English expedition 
(Gunther: Report, Challenger, p. 60, t. IX, fig. A) and by an American expedition still nearer to the 
American side, two small specimens from a depth of 260 fathoms, 39° 59’ Lat. N. and 70° 18’ Long. W. 
(Tarleton Bean and Brown Goode: «Report on the results of dredging», Bull. Mus. Compar. Zool. 
1883, p. 212). From Greenland itself we have obtained 3 specimens (200—260™") sent down by M. 
Milier, inspector of the colony Sukkertoppen, and Prof. F. Smitt states («Skandinaviens Fiskar» I, 
p- 159), that a male of the length of 157™™ was taken on Nordenskidld’s expedition on the eastcoast of 
Greenland at 130 fathoms depth on clay bottom and at 65° 30' Long. North. The most northern point 
where this sea-scorpion of the cold and deep sea is known is 80° Lat. North (Spitsbergen), the most 
southern on the European side is the Trondhjemsfjord (631/,°); according to the statement of F. Smitt 
it is there taken in rather numerous specimens at depths from 10o—200 fathoms. After a note by 
T. Bean (Notice of the remarkable marine fauna occupying the outer banks of the southern coast of 
New England, Nr.2; American Journal of Science, October 1881, p. 296) it is taken at 7 stations at 
the depth of 310—396 fathoms on the banks off the southcoast of New England. Giinther (lc) also 
states, that several specimens are known from the southcoast of New England at depths from 238 to 
372 fathoms. Compare also «Oceanic Ichthyology» p. 269, fig. 257 and 261 a,b. 

This species is figured by Collett at the places cited in «Norges Fiske» and in «den norske 
Nordhavs Expedition», by Giinther in «the deep-sea fishes of the Challenger» (l.c), and by F. Smitt 
(«Skandinaviens Fiskar», I, p. 158, fig. 45), further in «Oceanic Ichthyology» pl. 1. As it is also described 
by the said authors, by Lilljeborg and by Jordan and Gilbert («Synopsis of the fishes of North 
America» 1882, p. 688) I may limit myself to an enumeration of the Ingolfian localities and to the 
addition of a few descriptive notes. 

The skin is densely rough everywhere on the head, body and tail, weakest on the belly, from 
small round asperities; at some places they are grouped together in small heaps and may be continued 
on the dorsal rays — more sparsely on the pectorals. The interorbital space is rather large. Behind 
the eyes is found an are of 4 coniform knobs; somewhat more behind, on the occiput, are two and at 
both sides in a line with the upper end of the branchial cleft one or two smaller knobs with some more 
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farther down at the inferior part of the preopercle. In the young ones they are hardly to be disting- 
uished with the exception of two tubercles behind the eyes. There are four dark-coloured bands, 
one over the base of the tail, one over the hind part of the dorsal fin and downwards to the anal 
fin, a third over the foremost part of the dorsal down towards the pectorals and a fourth — especially 
distinct in the younger — transversely over the front, the eyes and the cheeks. 
The Stations of C. microps at the «Ingolf» voyages were: 
Stat. Lat.N. Long. W. 
g: 64°18’ 27°00! (West of Iceland), 295 fathoms, clay, bottom temp. 5°.8 C. (size 45 and 30™"). 
28: 65°14’ 55°42’ (West of Sukkertoppen), 420 fathoms, soft brown gray mud with many Ahabdam- 
mine, bottom temp. 3°.5 C. (45™™). 
32: 66°35! 56°38’ (Davis Strait, off Holsteinsborg), 318 fathoms, brown gray mud with many Rhabdam- 
mune, bottom temp. 3°.9C., male and female (160 and 80™™), 
35: 65° 16' 55°05’ (Southwest of Sukkertoppen), 362 fath., brownish mud with arenaceous foraminifera, 
bottom temp. 3°.6 C. (52™™). 


126: 67° 10) 15°52’ (North of Iceland), 293 fathoms, gray brown, blue claylike mud, bottom temperature 


Nn 


~+o°.5 C, female (154™™). 
141: 63°22’ 6°58’ (North of the Faroe Islands), 679 fath., gray mud, bottom tp. + 0°.6 C, male (170™™). 


Cottunculus torvus Goode (Thompsoni Giinther) 


was described almost contemporaneously under the name cited, by Brown Goode and Tarleton 
Bean («Report on the results of dredging under the supervision of Alex. Agassiz, Report on the fishes, 
3ulletin of the Museum of Comparative Zoology», X, 5, 1883, p. 213) and by Alb. Gtinther («Report 
on the deep-sea fishes, the voyage of H. M.S. «Challenger», 1887, p. 61, pl. XI, fig. B). It is figured by 
Giinther and by Léon Vaillant («Expéditions scientifiques du Travailleur et du Talisman» 1880—83, 
Poissons (1888), p. 361, pl. 28, fig. 3), whose figure however, as stated in the text, is defective, the artist 
having overlooked the first part of the dorsal. The localities, from which this species is known, are 
1) The «Faroe Channel» at 535 fathoms depth (size 7!/, inches). 2) The 5 specimens of the length of 
62—407™", fished by the American deep-sea expeditions at 464—723 fathoms at 33° 42’ Lat. North to 
41° 32’ Lat. North and at 65°55’ Long. West to 76° Long. W. 3) The French expeditions obtained 9 
specimens (35—146™") off the Sudan coast and at the «bane d’Arguin» at depths of 1139—1459 metres. 
4) With the «Fylla» a specimen, 150™™ lang, was obtained in Davis Strait (66° 49’ Lat. North, 56° 28’ 
Long. West, at a depth of 235 fathoms, sand and ooze bottom, bottom temp. 4°.4 C.) («Vidensk. Meddel. 
fra den naturh. Forening» 1891, p. 29). 5) With «Ingolf» finally a specimen was obtained, a female, 
184", at. station 83 (Denmark Strait, South west of Iceland), 62° 25’ Lat. North, 28° 30’ Long. West, 
depth 912 fathoms, temperature at the bottom 3°.5 C 

This Cottwnculus is smooth without granulations ete., light gray without designs; the head is 
strongly provided with coniform tubercles on front, top and sides of the head, opercles etc. A specimen 
from the American deep-sea expeditions has been before me for comparison; young specimens are 


not at hand. 
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Cottunculus inermis Vaill. 


was hitherto only known from the description and figure of Vaillant (lc. p. 365, pl. 28, fig.2) and 
was misjudged by the authors of «Oceanic Ichthyology» (p. 525) who identified it with C. mzcrofs. 
The French expeditions obtained 3 specimens (86™™ in length) from the localities already cited (the 
coast of Sudan and «Bane d’Arguin») at a depth of 930 and 1495 metres. More northerly it was hitherto 
unknown. <«Ingolf» obtained 4 specimens: 


Stat. Lat. N. Long. W. 
102: 66°23’ 10°26’ (East of Cape Langanzes), 750 fath. brown mud, bottom temp. -+ 0°.9 C., size 58™™. 


104: 66°23’ 7°25’ (East of the northeastpoint of Iceland), 957 fathoms, light graybrown mud, bottom 
temperature + 1°.1 C, female, size g4™™. 


125: 68°08’ 16°02’ (North of Iceland), 729 fathoms, bottom brown mud, temp. + 0°.8 C, a female, 150™", 


and a younger specimen, 50", 


Uniformly grayish without any design, almost quite naked and smooth, only a very little 
rough to the sense of feeling. No tubercles either on the crown of the head, the occiput or opercles. 
The distance between the small eyes is very large, more than thrice a diameter of the eye. Palatal 
teeth not observed. Could therefore on so termed technical reasons be cut off as a peculiar generic 
type, but I prefer with Vaillant to keep it in the genus Cof/tunculus. It may still be added that in 
younger specimens the granulation is very distinct and dense, though not so dense and complete as 


in C. microps. 


A note about the northern Colti. 


Cottus scorpius LL. That the Greenland sea-scorpion (C. gronlandicus) is not specifically different from the 
common North-european species is well known now-a-days, though it may still happen that now and then a ,Cottus 
gronlandicus” is mentioned from European (Norwegian, Scottish, English) localities, most likely in cases where uncommon 
large specimens of C. scorpius have occurred. The ,Ingolf” expedition has brought home specimens of this species 
from stat. 33 (67°57' Lat. North, 55°30’ Long. West, S.W. of Egedesminde, depth 35 fathoms, gray sand bottom, 
bottom temperature o°.8 C.). From the east coast of Greenland (Jameson’s Land, ,Hekla’s harbour” etc., from the 
shore to the depth of some [11] fathoms) the expedition of Ryder brought home some specimens, partly young 
ones, partly rather adult individuals. It is added, that in ,.Hekla’s harbour” it was found the whole year round. 
C. scorpius is otherwise known from almost the whole west coast of Greenland to Umanak and Upernivik, it is noted 
from Boothia, Port Leopold, the Wellington channel and the Northumberland sound, on the eastern side of America 
to Cape Hatteras, at Iceland, Spitsbergen, the White Sea and Novaja-Semlia, at the Faroe-Islands and at the British 
coasts to the mouth of the Channel” and at the Scandinavian shores, in the Baltic to Uleaborg. If the ,Jaok” of 
the Kamtschadales (C. jaoc) is correctly referred by Malmgrén to our common sea-scorpion, it meets in the northern 
part of the Pacific with several other species of Coétws, for which I must refer to the literature, as it would be too 
prolix to make a detailed account of it at this place. 

C. scorpioides Fabr. (on which I must refer to my elucidations in «Vidensk. Meddel. Naturh. Forening” 1876) 
was not found by the ,Ingolf” expedition, nor are there from other sources turned up any new informations on it. 
That Dr. F. Smitt (l.c.) regards it as a variety of C. scorfius does, after what I have set forth formerly, of course 
not agree with my conception. 

C. Lilljeborgii has not been found on any of our arctic expeditions. On the other hand it is named (Proc. 
Royal Soc. Edinburgh, Vol. XV, p. 207, tab. IV, fig. B) between the deep-sea fishes obtained on the north coast of 
Scottland by Murray. 

Cottus quadricornis L. has not been found neither by the «Ingolf” expedition. On the other hand the expe- 
dition of Ryder to East-Greenland obtained a specimen at the depth of 3—6 fathoms at ,Hekla’s harbour” (.Med- 
delelser om Gronland”, XIX, Hvirveldyr by E. Bay p. 52). Otherwise it is well known that it has been found at 
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Mellville island and near the «Copper mine” (67° 12’ Lat. North) in the Gulf of Bothnia and in the adjoining part of 
the Baltic, in the Swedish and Russian lakes, in the White Sea and at Novaja-Semlia. Cfr. my former communication 
the on the northern Cottoids in ,Vidensk. Meddel. Naturh. Forening” 1876. Further information on its distribution at 
the east coast of Greenland may probably be awaited through a future Eastgreenland expedition. 


Icelus hamatus Kr. 


The places where this little arctic Cottocd was obtained at the «Ingolf» expedition were: 


Station Lat.N. Long. W. fathoms bottom temp. 
3I: 66°35) 55°54’ off Holsteinsborg 88 res (C 
33: 67°57’ 55°30’ S.W. of Egedesminde 35 gray sand 0°.8 C, 
34: 67°17’ 54°17’ off Holsteinsborg 55 0°.8 C, 
127: 66°33’ 20°05’ North of Iceland 44 sand bottom 5°.6 C. 


Other informations on its distribution and occurrence will be found in the report of the 
Dijmphna» expedition and in «the Norwegian North-Sea expedition», in «Oceanic Ichthyology» ete. 
In the last cited work and in Gilbert’s report on the fish-collections made in the northern part of 
the Pacific (at Alaska, Unalaska ete.) it is named /celus bicornts (Reinhardt), the author probably 
following the hypothetical suggestion by Collett, that an /celws may have been the foundation of 
Reinhardt’s Cottus bicornis, which can not be determined with certainty, the original specimen not 
existing. To change a denomination of scientific certitude with another of dubious applicability can 
only involve uncertainty and want of clearness. Gilbert also infers the possibility that the Pacific 
type might differ specifically from the Atlantic North-Sea type. There are further named by North- 
american ichthyologists quite a series of Northpacific species: J/celus spiniger, canaliculatus, vicinalts, 
euryops and scutiger, Icelinus borealis, tenuis, filamentosus, fimbriatus and oculatus, as well as some 
species of new genera unknown to me. The relation between those «representative» species from the 
same region of both oceans is, it is true, of great interest, but requires for its solution a relatively 


great material placed in one single hand. 


Artediellus (Centridermichthys) uncinatus (Rhdt.). (Tab. 1V, fig. 9.) 


Of this small Cottoid many specimens were captured at station 33 (67° 57’ Lat. North, 55° 30’ 
Long. West, at a depth of 35 fathoms, on gray sand, at a temperature at the bottom of o°.8 C), some 
at station 29 (65° 34’ Lat. North, 54° 31' Long. West, depth 68 fathoms, on sandy bottom, temperature at 
the bottom o°.2C.) and a single specimen at station 31 (66° 35’ Lat. North, 55°54’ Long. West, at 88 
fathoms, temperature of bottom 1°.6C.), all on localities off the west coast of Greenland, not farther 
south than Sukkertoppen, not farther north than Egedesminde. On its occurrence elsewhere may be 
referred to my former «Meddelelser om nordiske Ulkefiske» («Vidensk. Medd. Naturh. Forening» 1876, 
Novaja Semlia, coast of Norway down to 59) and to «Bidrag til Kundskab om Kara Havets Fiske» 
(«Dijmphna-Togtet» 1886, p. 124, west coast of Novaja Semlia); to Collett: («den norske Nordhavs- 
Expedition», Fiskene, p. 29, between North Cape and Spitsbergen) and his «Meddelelser om Norges 


Fiske» («Nyt Magasin for Naturvidensk.» Bd. 29, 1884); also Hubrecht («Niederl. Archiv f Zoologie, 
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Suppl. Bd., 1882, east of Beeren Island) and Bay (l.c, East Greenland, 127 fathoms, 74° 17' Lat. North, 
15° 20’ Long. West). In «Oceanic Ichthyology» (p. 267) numerous localities from various northatlantic 
places are cited. As a synonym Co/tus dicornis Rhdt. is also cited here; concerning this the reader is 


referred to what is remarked above on J/celus hamatus. 


Triglops Pingelii (Rhdt.). 


was found by «Ingolf» at the following localities: 

Stat. Lat.N. Long. W. fathoms Bottom bottom temp. 

29: 65°34’ 54°31' off Sukkertoppen 68 sand o°.2 C. 1 specimen. 

33: 67°57' 55 30 S.W. of Egedesminde 35 gray sand o°.8C. Numerous specimens of both sexes 
and younger stages. 

34: 67°17' 54°17’ off Holsteinsborg 55 sandy o°.9 C. 8 specimens. 

From the earlier literature it will be seen, that Z7¢elops Pingelit is found not only on the 
west coast of Greenland, but also from Spitsbergen, from the Barents Sea (East and South of Beeren 
Island), from the sea East and South of Jan Mayen, at Iceland, northern Norway to Christianssund at 
South, at the Faroe Islands, and at the Northamerican shores. A long list of Eastamerican localities 
are cited from the western Atlantic to the latitude of New England. A 77. plewrosticus Cope from 
Godhayn has been put on record («Proc. Acad. Philad.» 1865), but in «Oceanic Ichthyology» (p. 269) it 
is as by myself («Vidensk. Medd. Naturhist. Forening» 1876, p. 378) withdrawn to 77. Pingelit. A new 
species (77. A/urrayi Gthr.) has meanwhile been established («Report of fishes obtained in deep water 
on the Northwest coast of Scotland, «Proc. Roy. Soc. Edinburgh» XV, p. 209, tab. IV, fig. A) on a form 
found in Mull of Cantyre at 64 fathoms and Southeast of the island of Sonda, said to be distinguished 
by a lesser number of rays, the size of the eyes, another shape of the head and a more compressed 
tail. From the northern part of the Pacific is cited Zr. Beant (Gilbert: «Ichthyological collections 
p. 426, t. 28), 77. sceptics (p. 428, pl. 28) and Tr. xenostethus (p. 429, pl.29); the 2 first named of these 


species at least are established on a greater number of specimens. 


Agonus decagonus Bl. 


is fished on the following places: 


Station Lat.N. Long. W. fathoms bottom temp. 
31: 66° 35) 55°54’ Davis Strait 88 L0G. 
125: 66°08’ 16°02’ North of Iceland 729 brown mud +o.sec. 
126: 67°19’ 15°52’ Likewise 293 graybrown mud +05 C. 
143: 62°58’ 7°09’ North of Faroe islands 388 sandy botom +o .4C. Two younger specimens. 


In «Oceanic Ichthyology» placed in the genus Podothecus. Outside of Greenland known from 
Spitsbergen, the Barents Sea, Iceland, Varangerfjord and West-Finmarken. A. malarmoides Deslongchamps, 
probably the same species, is said to be from Newfoundland (cfr. «Vidensk. Meddel.» 1876, p. 381). On 
other mailed Cottoids in the northern part of the Pacific the cited works of Gilbert, Jordan and 


Starks may be consulted. 
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Aspidophoroides monopterygius Lac. 


Beyond the sea of the west coast of Greenland, where it is collected several times (« Vidensk. 
Meddel.» 1. c. p. 385) and where the «Ingolf» expedition has obtained it at station 31 (Davis Strait, 
66° 35’ Lat. North, 55° 54’ Long. West, South of Egedesminde, at a depth of 88 fathoms and a bottom 
temperature of 1°.6C.) and at station 33 (67° 57’ Lat. North, 55° 30’ Long. West, on 35 fathoms, South- 
west of Egedesminde, on gray sand, at a bottom temperature of 0°.8 C, it is found repeatedly in the 
sea of the eastern coast of Northamerica, even South of Cape Cod («Oceanic Ichthyology» p. 284). 
From Vancouvers Island is known a A. (Angelogonus) inermis and from the west coast of America 


further A. Gzintherz Bean. 


Aspidophoroides Olrikii Ltk. 


known from the Greenland sea (Hellefiskebankerne, 32 fathoms depth) («Vidensk. Meddel. Naturhist. 
Foren.» 1876, p. 386), the Kara Sea («Dijmphna», «Kara Havets Fiske» p. 120, pl. XV, Fig. 1—3) and 
the Barents Sea. Was captured plentifully at stat. 33 (cfr. above). A «dubious» specimen is mentioned 
in «Oceanic Ichthyology» (p. 284) from a depth of 44 fathoms at 46°45’ Lat. North and 50° 02’ 30” 
Long. West. The prince of Monaco obtained 2 specimens on the banks of Newfoundland (Collett, 
Résultats des Camp. scientif» p. 39). It is cited also from the White Sea and the eastern part of the 
Murmannian sea («Verzeichniss der Fische des weissen und murmanschen Meeres; Annuaire du Musée 


zoologique de St. Pétersbourg» 1897). 


Aspidophoroides Olrikit. 
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On the Appendices Genitales (Claspers) 
in the Greenland Shark, Somniosus microcephalus 
(BI. Schn.), and other Selachians. 


By 


Hector F. E. Jungersen. 


felines following treatise has its origin from the circumstance that during the stay at Iceland of the 
cruiser «<Ingolf» I endeavoured to gather informations as to several facts concerning the Green- 
land Shark, not yet elucidated. I succeeded only in throwing light upon a single one of these obscure 
facts by gathering a suitable material. At the subsequent examination of this material I soon perceived 
that the appendices genitales or claspers of the Selachians generally had hitherto been very imperfectly 
examined although these organs on account of their conspicuous — sometimes almost colossal 

dimensions have from time immemorial been known as characteristic for the males of cartilaginous 
fishes. Of their functions only little is known with certainty, and on this point I am not able to bring 
new facts of any importance; but though the function must be supposed to be the same in all Sela- 
chians, a rich variation is found in their structure, especially in the skeleton, the structure being 
different from genus to genus or even from species to species. That, however, through all this 
variation a common type may be shown to exist, also with respect to the skeleton and the muscles, 
has not hitherto been seen, but will, I hope, with sufficient clearness be shown by the following trea- 
tise. As a consequence of the way, in which the work has come into existence, I have divided it 
into two parts, of which one deals with the Greenland Shark only, while the other treats of other 


Plagiostomes and Holocephales. 


I 


The Appendages of the Ventrals in the Greenland Shark. 


The words with which Gunnerus!) commences his treatise of the Greenland Shark: «This fish 
of the Haaekind deserves to be somewhat better known to the learned than hitherto it has been 
may be said to some extent to be in force to this day, our knowledge of this species of sharks being 
still rather defective, although it is not only very frequently found in the northern seas, but is also 
in several places the object of a large and regular fishery, as in our northern dependencies, espe- 


cially off the coast of Iceland. It is so far less extraordinary, that many things with regard to 


1) Om Haa-Skierdingen. Det Throndhiemske Selskabs Skrifter. 2, 1763, p. 330. 
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its biological conditions are unknown, as the same thing may be said of many common species of 
fishes on our own coasts; but it seems more remarkable that we do not even know for certain whether 
the Greenland Shark is viviparous or oviparous, and that several features of the anatomical structure 
of the animal are unknown or only deficiently known. Although this species of Sharks is rather 
frequently found on the more populated European coasts — also on ours — and more than once has 
come into the hands of naturalists, even anatomists, we are thus far from being perfectly acquainted 
with the structure of its urinary and reproductive organs. 

The facts which have in later years been brought forth as to the latter — and upon the whole 
concerning the «viscera» of the Greenland Shark — are due to Sir William Turner, who has exa- 
mined several specimens from British coasts and has given his results in «The Journal of Anatomy and 
Physiology» *). . 

As to the female the first of these communications (1) showed the surprising result that 
oviducts were wanting. Consequently the Greenland Shark would necessarily be oviparous, and the 
ova, detached from the ovary, would presumably leave the abdominal cavity through the abdominal 
pores to be impregnated outside the mother. That the ovaries were immature in both the examined 
animals of a respective length of 11 ft. 8 inches and 8'/, ft. is however evident from the description. 
Later (3) the first statement is corrected: oviducts?) are found, opening as usual in the Sharks with wide, 
funnelshaped, closely united mouths before the liver, and running along the lower side of the kidneys 
to the cloaca; in the examined specimen of 7 feet length they were about as thick as a goosequill; 
the ovaries were quite immature. Still later (4) these parts are described in a somewhat more deve- 
loped state in a Greenland Shark 11 ft. 6 in. long; the diameter of the oviduct was only 3/s inch 
(about 1 ctm.); the ovaries were quite immature. In none of these communications is shown, whether 
any «shell gland», any indication of an uterus, indications of folds of the mucous membrane or the 
like were found. To judge from the fact of these structures not being mentioned, that nothing of 
the kind is found, I do not think justifiable; a shell-gland for inst. is generally always found in 
Sharks, whether they be oviparous or viviparous; more probably these structures on account of the 
immature state of the animals have not been prominent, and therefore have not been noticed. For that 
all the females examined by Sir W. Turner have been immature and young animals admits, I think, 
of no doubt. The fact is that we know to a certainty that the mature ovarial eggs are about as large 
as goose-eggs, but the largest mentioned by Sir W. Turner were only of the size of shot or at most 
of small bullets, and we know that the Greenland Shark grows to a still more considerable size than 
11 ft. 8 in.; therefore if the oviducts showed so small a size and besides (presumably) so simple a 
shape, it is only, what might be expected in younger individuals 3), and I see no reason at all to 

1) 1) A Contribution to the Visceral Anatomy of the Greenland Shark (Lemargus borealis). L. c. 7, 1873, p- 233- 
2) Additional observations on the Anatomy of the Greenl. Shark. L.c. 8, 1874, p. 285. 3) Note on the Oviducts of the Greenl. 
Shark. L.c. 12, 1878, p. 604. 4) Additional Note on the Oviducts etc. L. c. 19, 1885, p. 221. 

2) The oviducts had already been seen in 1847 by Kneeland (Boston Journ. Nat. Hist. 5, p. 479, 485) in a specimen 
of the length of 7 ft. 5 in.; the ovaries were immature. The first statement by Sir W. Turner has been repeated by 
Fiirbringer: Zur vergl. Anat. u. Entwickelungsgesch. der Excretionsorgane der Vertebraten (Morphol. Jahrb. 4, 1878) p. 53, 83; 
it is found as late as in Guido Schneider: Ueber die Entw. der Genitalcanile bei Codctés tenia L. und Phoxtnus levis 
Ag. (Mém. Ac. Imp. d. Sc. de St. Pétersbourg [8] T. 2, 1895) p. 9. 


3) Comp. Joh. Miiller: Untersuchungen iiber die Eingeweide der Fische, Schluss der vergleichende Anatomie der 
Myxinoiden (Abhdl. K. Ac. Wiss. Berlin 1843 [1845]), p. 133, 134. 
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suppose, as Sir W. Turner!) does, another mode of bringing forth the ova in this than in other 
Sharks; the ova certainly all get into the oviduct, and are impregnated there; whether they later are 
«laid» or develop into embryos in the uterus must for the present be left undecided 2). 


On the internal reproductive organs of the male only one communication (2) has been given, 


concerning a specimen of the length of 6 ft. 1 in. The testes were immature; neither by the direct 
examination of them and their mesorchium nor by injection from the renal duct was Sir W. Turner 
able to detect any duct for the sperm, and from that he infers that distinct sexual ducts are also 
wanting in the male, and that the sperm is evacuated into the abdominal cavity, thus quite corre- 
sponding to the case of the females, as it the previous year had been understood with regard to those; 
but while the statement has been corrected by T. himself with regard to the latter, nothing has as 
yet come to light concerning the male. I think, however, that the supposition is allowable, that T.’s 
inference is premature also with regard to the male; it is likely that vasa efferentia in this young, 
immature specimen (which T. himself declares to be «of immature growth») were either not formed 
at all or at all events not in a directly visible ways). It must appear quite natural that also the 
external male genitals were quite undeveloped in this specimen; the copulatory appendages were 
only of a length of 13/s inch, and were far from reaching the end of the fin-membrane (see the fig. lc. 
p. 287). But these copulatory appendages seem always to have shown a quite similar undeve- 


1) Sir W. Turner evidently has not been able quite to dismiss his original conception of the evacuation of the ova 
through the abdominal pores (to which for the rest every parallel would be wanting, as the Cyclostomes haye no abdominal 
pores); even in his latest communication (4, 1885 p. 222) T. says: «But, as it is very doubtful if the entire surface of each ovary 
could be embraced by the spathe-like canal (i. e. the mouth of the oviduct), a proportion of the ova would probably be shed 
into the peritoneal cavity, and be evacuated through the abdominal pores». 
2) Professor Liitken in: Smaa Bidrag til Selachiernes Naturhistorie. 2. Om Havkalens Forplantning (Vid. Medd. 
Naturh. Foren. i Kbhvn. 1879—S0; p. 56) has tried to make it probable that the Greenland Shark should be oviparous, and 
moreover have soft, shell-less eggs, which is known in no other plagiostome. Among the reasons that might give some 
countenance to this notion Sir W.Turner’s anatomical results are quoted. It is quite evident that if T.’s first communication 
of the want of oviducts had been correct, a deposition of the eggs, and an impregnation of them outside of the body of the 
female would have been as good as proved; but the later informations from the same author are in my opinion of such a 
nature, that they can be used as proofs neither for nor against a deposition of the eggs, but might — connected with my 
demonstration in the following, that the male Greenland Shark has fully developed copulatory organs — be used as proofs 
of the eggs, as generally in Sharks, being impregnated in the oviduct. The other reasons for a deposition of the eggs, quoted 
by Professor L., viz. the negative one that we have never hitherto got any foetus of the Greenland Shark, and the more posi- 
tive accounts from several laymen of numerous large eggs, but always in the females, cannot, I think, prove anything either 
in one or the other direction. Against the first of these reasons may be quoted the equally negative circumstance that we 


have never found eggs of the Greenland Shark outside the animal neither, and against the second that the large eggs are 


evidently ovarial eggs still coherent by the thin, distended ovarial stroma; for all informations also those I have got 
personally from an Icelandic Shark-fisher — state that the large eggs, which are only seen by the flensing, always cohere by 
thin membranes or the like; but large and soft ovarial eggs, as is well known, are not only found in oviparous, but as well 
in viviparous Sharks and Rays. As however the only earlier authors, who state anything at all about the propagation, declare 
quite positively, that the Greenland Shark is viviparous, viz. besides Otto Fabricius and Faber, who are both cited by 
Professor Liitken, also David Cranz, who says in his «Historie von Grénland», 2. Aufl. 1770 p. 138: «Er bringt gemeinig- 
lich 4 Junge zugleich zur Welt» (from this work the statement is adopted by Couch, from whom Giitnther probably has 
his remark: «It is stated to be viviparous, and to preduce about four young at a birth» [Introd. to the study of Fishes, 15S 
‘ngs of the Mediterranean, 


p- 333|) — and as moreover the very nearest relative of the Greenland Shark, the Somnrous vost 
nus - Species and the other 


is known quite certainly to be viviparous, as also the somewhat more distant relatives, the Sev 
Spizacide, 1, to be sure, think it most probable — I feel tempted to use a stronger expression that also the Greenland 
Shark, the other Somzosus-species, must be viviparous. 

3) According to Semper: Das Urogenitalsystem der Plagiostomen ete. (Arb. Zool. Zoot. Inst. Wiirzburg, 2, 1875) vasa 
efferentia are in several Sharks already formed in the embryo; but I think it is doubtful whether they can be recognized here 
without the assistance of the microscope, and it does not appear that Sir W. Turner has used a microscopical examination ; 
but he says that the mesorchium was so transparent that he must have seen a duct, if there had been one The part of the 
testis itself, which T. especially examined to trace a possible duct in it, can scarcely contain such a one, as it is evidently 
the «Vorkeimfalte» of Semper, i.e. the part where the new ampulle are formed. 
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loped condition in the other (and it turns out to be very few) male specimens, mentioned as 
examined by naturalists. 

In this circumstance, in connection with the interpretations by Sir W. Turner of the genital appa- 
ratus in both sexes, is most likely to be sought the reason of the idea that the Greenland Shark 
only should be possessed of rudimentary copulatory appendages. This supposition has been 
set forth by Professor Liitken in the communication on the propagation of the Greenland Shark, cited 
on p.3 note 2. In this paper Sir W. Turner’s description of the reproductory organs both of the male 
and female is reported with the following remark: «Of what use the copulatory members of the male 
were was not evident; but perhaps these organs are in this species of Sharks rudimentary structures 
without any importance? At all events I know no descriptions giving them a size like that found 
in the Spiny Dog-fish or the Basking Shark». I must confirm the latter sentence myself. It was to 
be expected beforehand that, if the male of this species had really copulatory appendages of proportions 
relatively as those of other species, so prominent formations would scarcely have escaped the notice, 
but would probably have been mentioned by one or more of the many earlier authors, who have 
written of the North and the Northern nature, in which writings the Greenland Shark and the 
catching of it bear a part, and of whom more, I suppose, have had the opportunity of knowing the 
animal by autopsy. 

However, I have in vain sought in authors as: Egede, Cranz, O. Fabricius, Scoresby, 
Eggert Olafsen, Mohr, Olaus Olavius, Faber, Pontoppidan, Strom, Leem, Rosted, - 
Landt, and others; I find nothing concerning this point. Only Gunnerus!) mentions these organs, 
which «we have reason to take to be the external characteristics of the male», but in undeveloped 
condition. Gunnerus had 3 male specimens, the largest not exceeding 5 ells (Danish) in length, 
and the smallest being 2!/, ell; the figure shows the appendages quite small, shorter than the fin- 
membrane; besides it is evident from his description, that he himself justly thinks his specimens to 
be young animals. 

Later authors too do not mention appendages in more developed condition; they are on the 
whole (as far as I know) only mentioned by Yarrell and by Malm. Yarrell?) says of a specimen 
described by Valencienness): «The fish was a male; the ventral fins and sexual appendages or 
claspers very small». Valenciennes himself, however, says nothing of the sex, and does not at all 
mention the appendages; he only says that the ventrals are small, so that possibly the cited remark 
of Yarrell has it origin from a misreading. Malm+4) mentions two males, which he correctly declares 
to be young, respectively of a length of 1850™™ and 1880™"; the length of the «hjelpgenitalia» was in 
both 25™"; they did not reach the end of the ventral fin. Only in one place I have found a statement 
suggesting, that the authors in question have had the opportunity of seeing the appendages of the 
Greenland Shark in a more developed state, viz. in Miller and Henle). They divide the genus 


Scymnus in two subgenera: 1) Scymnus (to which Sc. chia and S. brasiliensis), characterized among 


2) LL c.xp: 330)seq., pli 5 fig. 1, Litva. Pl oc otis. a, ehittaya: 

2) History of British Fishes, 34 ed., 2, p. 527. 

3} Nouv. Ann. du Muséum. 1, p. 455, pl. 20. 

4) G6teborgs och Bohusléns Fauna. 1877. p. 627, 629. 

5) Systematische Beschreibung der Plagiostomen. 1841. p.9I, 93. 
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other things by: «Die mannlichen Anhange ohne Stachel», and 2) Lemargus (to which L. borealis 
[the Greenland Shark], Z. Labordi and L. rostratus) in which: «die Mannchen haben einen Stachel an 
den Anhangen». But whence have M. & H. this latter information? The work itself tells nothing 
about it, and in none of the works cited is found anything about a spine on the appendage in 
S. dorealis (and no more in the other species). 

After Professor Lttken having given the cited communication about the propagation of the 
Greenland Shark the Museum of Copenhagen has got a male specimen of a length of g ft. (2835™™), 
whose ventrals are preserved in the collection; also in this specimen the copulatory appendages are 
very small as hereafter mentioned, and so far they might serve as a corroboration of the advanced con- 
jecture, that in this Shark these organs should be rudimentary and functionless. 

As I, however, had some doubts of the correctness of this supposition — as also of the other 
that the Greenland Shark should be oviparous — I endeavoured during the last cruise of the «Ingolf 
to get fins of the Greenland Shark for examination, and as far as possible to procure reliable infor- 
mations of this Shark in all respects. During a stay in the close of June 1896 in Dyrefjord, where a 
manufactory for train-oil of the Greenland Shark is found, I took the opportunity of communicating 
with a fisher of Greenland Sharks, whom I for some time questioned by means of an interpreter. 
The conversation was rather difficult, as the man was somewhat embarassed, only answered to my 
questions, and would not speak himself or give his own opinion. However I got the information 
that the fishermen know very well to distinguish between male and female, that «eggs» (i.e. the large 
ovarial eggs) are only found in large specimens, and that the males are smaller than the females; 
he had however never seen a Greenland Shark smaller than about 3 ells (Danish)'). I drew a sketch 
of the ventrals for him, and asked, if he had seen the appendages on the ventrals, which he affirmed; 
then I promised him a reward, if he would obtain for me as many pairs of ventrals as possible, and 
with as large appendages as possible, which he might preserve in brine, as also a whole and sound 
male, as I supposed that I should be back in Dyrefjord about at the time, when he should return 
to deliver his next cargo of liver, this, as is well known, being the only part of the animal made use 
of. Circumstances however would that the «Ingolf» did not return on the Dyrefjord until the beginning 
of August, and so I did not find the man again. But I found at the manufactory a great deal of 
pairs of ventrals in brine, all with the appendages and with these in different stages of development, 
together with a whole male, the last the fisherman had caught; he had during the whole time very 
carefully kept the last caught male for preservation, and had come on the Dyrefjord with a quite 
sound specimen, which was also the very smallest he had got; but as I did not return in due time, 
also this specimen was put into brine. Apparently everything had kept very well by this mode of 
preservation, the fins at all events excellently; but by the dissection of the whole Shark it soon became 
apparent that all the internal organs were sadly damaged: the kidneys and the internal reproductive 
organs were completely disorganized, so that nothing whatever was to be recognised; not even the 


renal ducts that use to be rather resistant, were to be traced at all. I was thus disappointed in my 


1) Collett however states that specimens of a length of about 2 ft. sometimes have been obtained; probably 


newborn youngs. Meddelelser om Norges Fiske i Aarene 1879—83, p. 118. Nyt Mag. f. Natury. vol. 29. 
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hope of being able to give a good account of the structure of these organs, and must be content to 
give informations of the external copulatory organs. 

The whole Shark was about 8 ft. (2™ 5o°™) in length, and its ventrals, as also their appendages, 
were smaller than any of the other cut off ventrals and their appendages, which latter were also 
much more developed; unfortunately no statement of the length of the respective animals was given. 
But if we start from the supposition, which I think most likely, that the ventral proper grows in pro- 
portion to the animal itself, we can with some certainty calculate the size of the animals, to which 
the cut off fins have belonged; and judged by that they have all been large animals between 3 and 
5 metres, the largest at all events upwards of 6 ells (Danish). 

I am not able to decide with perfect certainty, if any of the obtained ventrals have the appen- 
dage so large and developed, as it possibly can be; but at all events these organs are so far developed 
in the largest specimens that they will scarcely change their structure in any considerable degree, 
even if they become somewhat longer. In the largest fins the free end of the copulatory organ 
reaches about 5° farther back than the point of the fin-membrane itself; in the somewhat smaller 
ones 3—4™, and in two a little smaller still about 1°™ behind the point of the fin. In the smallest 
specimen finally (the above mentioned animal 2™ so long) the point of the ventral on the contrary 
reaches 2—3™ farther back than the point of the appendage. Between this last specimen and the 
immediately preceding the above mentioned specimen of the museum (which however is partly skele- 
tonized) may be placed with regard to size and development. Here accordingly we have a series 
showing the stages in the growth of these organs, well known from the other Sharks, from small 
short rudiments, shorter than the ventral itself, to a more or less considerable length beyond the 
inner edge of the ventral. Thus every idea of the Greenland Shark differing from other Sharks in 
only possessing rudimentary ventral appendages must be dropped. 

About the remaining external features of the organ I shall confine myself to state, that its 
whole dorsal surface (i. e. the surface which in the natural position is in contact with the ventral 
side of the body) as well as the adjoining part of the fin itself is quite naked and smooth without 
dermal teeth, which is also the case with the medial surface, where those of the same pair are in 
contact, while the ventral surface (as in the remainder of the fin) is clothed with dermal teeth, 
however more sparsely and sparingly towards the point, the outermost part of which is naked and 
quite soft. Otherwise these organs are in their developed state stiff and hard on account of the 
strong internal skeleton. On the lateral side of the end is felt through the skin a particularly hard 
and movable part of the skeleton, and in most of the specimens this part is naked and appears as 
a pointed, polished thorn or spine. I can however assert with certainty that in all the specimens, 
I have brought home, it has only been laid bare by the skin on the spot being torn; it is also seen 
quite covered in the right clasper of one of the largest specimens. I suppose, however, that before 
the member comes into function, or at the function, this spine is uncovered; in fully developed 
appendages of Acanthias and Sfinax at all events both the corresponding part and one or two more 
parts of the skeleton protrude naked, uncovered by the integument; and in the circumstance that in 
all these fins the spine surely only has been set free by damage or by bad preservation, I find 


a positive intimation of their appendages not yet having reached their greatest development. This 
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spine is still plainly felt in the somewhat smaller fins, excepting the two smallest; in these evidently 
it has not yet been calcified, no more than most of the other parts of the skeleton, characterizing 
the end or terminal part of the developed organ; therefore these small appendages are upon the 
whole rather soft to the feeling and with flexible ends. 

The form of the developed appendage 1s straight, somewhat dorso-ventrally flattened; a distinc- 
tion may be made between the considerably longer proximal part, which might be called the shaft, 
and the short distal part, the terminal part, which is free of the fin, and, as will be more parti- 
cularly bespoken hereafter, possesses a certain limited mobility; the largest breadth is found imme- 
diately before the terminal part; on the dorsal side, somewhat nearer to the lateral than to the medial 
edge, is seen the peculiar cleft, the appendix-slit, which is found in all Selachians; it reaches 
to the posterior end of the member, and leads in the free part of this into a deep canal, more 
anteriorly into a glandular bag, which, like a deep pocket, at the base of the appendage goes round 
to the ventral side of the fin, and here under the skin reaches — according to age and development — 
a longer or shorter distance towards the pelvis. The inner walls of this bag are smooth, partly 
pigmented, and from their epithelium is secreted a peculiar fluid, which when coagulated is tallowy, 
but whose function is not certainly known. This bag, as to its origin, is simply a folding in of the 
outer skin!); it is surrounded with muscles, able to press the secretion into the canal and through 
the slit to the exterior. The inner (medial) lip of the slit is immovable and cannot be displaced, 
while the outer (lateral) one till near the terminal part consists of soft tissue, and is therefore easily 
opened, so that a finger may be introduced into the bag; but at the end of the shaft, immediately 
before the terminal part, all distension is prevented by the inner skeleton, which is found here, and 
straightens the slit, so that it becomes very narrow; to the distal side of this straightening, in the 
terminal part ifself, the canal may again be opened, and it will open spontaneonsly, if the terminal 


part is bent a little in the ventro-imedial direction, in which case the spine will at once erect. 
The following measures referring to the largest appendages, may be added: 


Length from the anterior border of the cloaca to the terminal point of the appendage 24—26°. 


Olin terminals panicottne appendage jayayen. = =. sees ceenche set 2 ae eo 5550 
Breadth of the appendage before the terminal PATE, «Orca Enodis syne deerteas foes foun, GY 0S oe 3°3—4em, 
em ost MOteticn Ste seer ease nea n ss 8 aot a ee Gara be 6 eek see ans one Sew 2 T6cm, 
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The skeleton (pl. I, fig. r—9). The skeleton of the ventral fin in the male consists of 1) the 
pelvis, 2) the axial part or the stem, which laterally wears 3) the rays, and as a continuation 
4) the skeleton of the appendage. 

The structure of the pelvis is as commonly in the Sharks, it consisting of an unpaired, some- 
what arcuated cartilage, the surface of which is rather slightly calcified; it has the greatest thickness 


') I have followed its development in embryos of Acandhias, as has also been done by Petri: Die Copulations- 
organe der Plagiostomen. Zeitschr. f. wiss. Zoologie, vol. 30, 1875. 
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in the middle, and here projects from the posterior edge a clumsily rounded process. The stem of 
the ventral articulates by its principal piece, the basale, (pl.I, fig.1 4), with the lateral end of the 
pelvis, as do also a pair of the foremost rays. The foremost ray (A) is always short and 
big, shaped like the blade of an axe, whose head articulates with the pelvis, the hindmost corner of 
the blade with two small terminal joints; it bears the second ray, which is accordingly out of connec- 
tion as well with the stem as with the pelvis; sometimes it is proximally coalesced with RX. The third 
ray has pressed so far forward, that it articulates both with the stem and the pelvis. Most of the 
other rays are more or less straight, cylindric, distally a little flattened (especially in the foremost 
ones); the two (less frequently three) hindmost are always somewhat bent, so that the convexity turns 
dorsally, owing to the fact, that the glandular bag from the dorsal side passes under them to the 
ventral side of the fin. These two hindmost rays are often more or less united, sometimes almost 
quite coalesced. The foremost rays (more than half of them) have three joints, then follow some (3) 
with two joints, and the last (3) are never jointed. The number of rays varies from 12—16%); com- 
monly one fin of the same pair has a ray more than the other, and a rather considerable variation 
is found in the more special relations of the rays, in their mutual coalescing’), their articulation, and 
distal dichotomy; sometimes an extra ray is inserted, not reaching the stem; such extra rays have 
not been counted in the numbers given, and they do not occur symmetrically in both fins. Such 
variations are also known in other Sharkss), and I shall not here enter into further details, as they 
are of no importance for the examination in question. 

The stem consists of 1) a large and big principal piece, Basale metapterygii (B), to which 
most of the rays are attached; its inner edge is almost straight, only slightly concave, the outer edge 
is convex; 2) a short piece (d,) directly continuing the foregoing; 3) generally is on the medial side 
inserted, as it were intercalated, a little cuneiform piece (d;). The piece 4, bears the two hindermost 
rays, so that the last but one is articulated at its proximal extremity, and here also touches the ba- 
sale, the last at its distal extremity, where it has also a little articular surface with the proximal 
end of the stem of the appendage. Finally is found 4) a rather considerable piece (#) placed on the 
dorsal side of the stem in such a way, that it is proximally connected with the latero-dorsal corner 
of the basale by a little articular surface, and distally by a longer, obliquely placed articular surface 
with the latero-dorsal edge of the anterior end of the appendix-stem (fig.2 at x). This piece is 
rather thick, dorso-ventrally somewhat flattened, has a convex medial edge, and a straight lateral 
edge; posteriorly it is somewhat more pointed than anteriorly; the foremost part of the convex edge 
is connected with the dorsal side of the piece 4,; it has no articulation at all with any of the rays 4). 
Between the lateral corner of 0,, 8, and the appendixstem 5) a little piece 4, is sometimes intercalated. 

Then follows 6) the appendixskeleton. Its chief piece (tab. I, fig.1d, fig. 2, 3) evi- 


dently belongs to the stem, and is placed in immediate continuation of the foregoing pieces, with 


1) In two females I have found the number respectively 15—17 and 16—17 on the two sides. 

2) In one specimen separate, independent pieces of cartilage have been developed; they are placed across, and near 
the outer end of the rays they connect two and two of these. 

3) Comp. Gegenbaur: Ueber das Skelet der Gliedmaassen der Wirbelthiere im Allgemeinen und der Hinterglied- 
maassen der Selachier insbesondere. Jen. Zeitschr. 5 Bd., 1870, p. 435 seq. 

1) By the choice of the letter-marks I have intended to point out, that all these parts belong to the stem-skeleton. 
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which it forms an —- to be sure very obtuse — angle. In a fully developed skeleton the chief piece is 
longer than the basale; in the largest specimens at hand the ratio is: i= 3; on the medial 
side it is rounded, in the foremost third part somewhat dorso-ventrally flattened: the jateral sur- 
face (7) is more or less distinctly bounded from the other surfaces; it is only in the fore part 
somewhat rounded, posteriorly it is flattened, and the hindmost part is somewhat hollow; on the dorsal 
side this lateral surface is in the whole length of the piece sharply limited by a thin, elevated, hard 
calcified ridge (fig. 2, 3, Ad), anteriorly beginning as quite low, posteriorly becoming higher and higher, 
as well as thicker, and bearing in the posterior half an edge, folded to the dorsal side, {irregularly 
indented, and collarlike; on the ventral side (see fig. 3) the lateral surface is in the greater part of its 
extent much more indistinctly bounded by an evenly rounded eminence, which is not harder than 
the common surface; in the posterior part, however, rises rather suddenly a short, calcified, strong 
ridge or plate, which in the shape of a large foliaceous process folds over to the dorsal side, where 
it approaches rather near to the opposite edge (fig. 2, 3, Av). The free edge of this folded process 
is thickened, and irregularly rugged. The described elevated ridges or plates in connection with the 
flatly hollowed hindmost part of the lateral surface forms the place of part of the appendix-slit or 
the excretory duct of the gland-bag; these hard parts of the skeleton it is, that, as mentioned on 
p- 7, prevent a distension of the appendix-slit. 

Immediately behind the end of these calcified ridges the chief piece continues as a thin, round, 
finger-shaped elongation, the end-style (fig. 1, 2, 3, g); it is soft, or at all events at its base quite 
devoid of calcification, while farther out a slight surface-calcification may be found. Else the chief 
piece is everywhere calcified on the surface (being anteriorly somewhat rough for the attachment of 
the muscles), and more calcified than the basale and the rays, but the above mentioned ridges 
(Rd, Rv) are completely calcified and hard. When such a chief piece is dried, these ridges 
therefore will not shrink, but rise distinctly as independent parts. By a close examination of an 
undried chief piece the boundary lines of these calcified side-parts may also be distinguished, and thus 
we shall arrive at the same result: the chief piece is composed of three parts, viz. the 
appendix-stem (4), posteriorly becoming lanceolate, medio-laterally compressed, and ending as a 
slender, thin, (at the base) uncalcified end-style, and two calcified marginal cartilages, one long, 
slender, dorsal, the other shorter, broader, ventral (Rd, 7). 

To this chief piece are attached a number of terminal pieces, more or less movably joined 
to each other and to the chief piece. Of these pieces two join the posterior borders of the marginal car- 
tilages and the end-style of the stem, and form, as a kind of continuation of the marginal cartilages, the 
dorsal (dorso-medial), and ventral (ventro-lateral) borders of the hinder part of the appendix-slit; these 
two pieces are here called respectively the dorsal and the ventral terminal piece (7d, 77). 

The dorsal piece (fig.1 7d, fig. 4,5) is the smaller one; it tapers to both ends, most to the post- 
erior; on the exterior (medially) it is somewhat rounded, with a sharp lateral edge, a little denticulated, 
towards the appendix-slit slightly hollow in the foremost two third parts; the thick medial edge is 
by means of connective tissue closely connected with the end-style, the anterior end with the dorsal 
marginal cartilage. It is completely calcified, and the surface, especially towards the terminal end, is 


rugged and rough. 


te 
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The ventral terminal piece (fig. 1 77, fig. 6, 7) is considerably larger; the surface towards the 
appendix-slit is deeply hollow like a trough, the external, ventral, surface is rounded, and has laterally 
a winglike, sharp process; it is also completely calcified, and a great part of the surface is irregularly 
furrowed and rugged. The one anterior edge of the trough articulates with the ventral marginal 
cartilage, by the inner, ventral, edge it is connected with the style. 

Between this piece and the overlapping plate of the ventral marginal cartilage is seen a 
third terminal piece (fig. 1, Z7;), the thorn or spine (fig. 8, 9). It is, like the other pieces, quite 
hard, and the proximal end is somewhat head-shaped with a smooth surface, almost like an articular 
surface; else it is for a great part very irregularly rugged and furrowed, but the outermost point is 
glossy and smooth, dentine-like; the whole thorn is longitudinally somewhat twisted. 

Besides these fully developed terminal pieces indications of two more are to be seen, viz. a 
thin, narrow lamella, only calcified in spots, joins the lateral edge of 7d, and supports the edge 
of the dorsal lip of the appendix-slit; anteriorly it reaches somewhat beyond 7d; this indicated piece 
is here designated as 7d, (comp. pl. V, fig. 61, 62); the second piece is a very firm and strong fibrous 
tissue, joined to the anterior dorsal edge of the piece 77, and without distinct borders merging into 
the aponeurotic covering, connecting the thorn, the piece 77, and the overlapping plate of the mar- 
ginal cartilage, and serving for insertion of part of the muscles (see pl. V, fig. 61, 62, Zz,); in this 
latter piece a calcification has commenced, indicating perhaps, that it might become a separate termi- 
nal piece, which I shall designate as 77, (comp. other Plagiostomes for inst. Sfzax). As these two 
last mentioned pieces are, as it were, still developing, I suppose, that even the most developed of the 
appendices in hand cannot, in a stricter sense, be said to be full grown yet; but as the piece 7v, also 
in some other Sharks (f. inst. Acanthias) is found only indicated and uncalcified, even in quite deve- 
loped appendices, my supposition is not quite reliable. 

The whole of this terminal skeleton, composed of the terminal pieces and the end-style of 
the stem, is movable to a certain degree; as to further details on this point the reader is referred 
to p. 14. 

By examining the appendix-skeleton in the earliest stages of development we find that 
originally it 1s composed of only one single piece, being that, which above is termed the appendix- 
stem. This (in the specimen from Iceland, 2™ 50° long, and in the specimen from the Zoological 
Museum, 9g ft. long) is still quite soft, shorter than the basale, anteriorly rounded, posteriorly lance- 
olate, the edges of the lancet being placed almost dorsally and ventrally, and ends as a thin style 
(see fig. 2 in the text p. 19); thus mainly rendering the form of the chief piece minus the marginal 
cartilages. Of these latter as well as of the terminal pieees no trace is found. In somewhat more 
advanced stages, where the appendix-stem is as long as, or a little longer than the basale, the three 
terminal pieces and especially the thorn are very well to be distinguished, while the marginal cartilages 
still are absent, or, at all events, in the fibrous tissues, occupying their place, no calcification ‘or distinct 
bordering of such cartilages is to be found (not even of the overlapping plate). In still a little 
more advanced stages also the marginal cartilages are found in the same shape and with the 
same bordering as in the most developed, but the boundary lines between them and the stem are 


much more distinctly marked; they are calcified, but are still soft enough to permit of easy cutting; 
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to the naked eye the section shows a particular fibrous texture (as in sections of the terminal pieces), 
and a whitish colour, distinguishing it distinctly from a section of the appendix-stem or any other 
part of the skeleton proper, for inst. a ray or the basale, the surface of which will be hyaline. From 
these developmental facts it will appear with all desirable distinctness, that the marginal carti- 
lages and the terminal pieces are secondary parts of the skeleton, developed in the 
tissues surrounding the primary skeleton, properly so called. Thus of the appendix-skeleton only 
the appendix-stem, the piece 4, belongs to the primary skeleton. 

To resume what is said about the appendix-skeleton in the Greenland Shark: 

The appendix-skeleton consists of a chief piece and terminal pieces movably connected with 
it; the chief piece is formed by the coalescing of the appendix-stem with two secondary calcified 
cartilages, the marginal cartilages; the appendix-stem belongs to the primordial axial skeleton of 
the ventral fin, being the terminal joint the extremity of which remains soft; the terminal pieces 
are all secondary calcified cartilages. 

The muscular system (pl. V, fig. 58 to 62) follows the type, which has been described in 
Acanthias by v. Davidoff"); this type, however, has been founded on the structure of the ventrals of 
the female; the rather considerable differences from it are due to the copulatory appendages, for 
the special use of which special muscles have to be developed. Distinction may be made between: 
I) The fin muscles proper, and II) the muscles of the appendage; as, however, some of the former 
spread over part of the appendage, this distinction cannot be made quite distinct. 

I. In the fin-muscles proper may be distinguished, as v. Davidoff and the earlier 
authors do, between the muscles of the ventral and those of the dorsal side; they are anta- 
gonistic, the former adducting the fin, and removing it from the abdomen, the latter abducting the 
fin, and pressing it against the abdomen. 

1) The ventral muscles of the fin consist of a) a medial muscular mass, chiefly reaching 
from the pelvis to the stem-skeleton of the ventral, with laterally and obliquely-posteriorly directed 
bundles of fibres, and b) a lateral mass, the muscles of the rays, issuing from the stem-skeleton, and 
following the rays to the fin-membrane. 

a) This powerful group of muscles (pl. V, fig. 58-61, 4 and £) in so far does not wholly be- 
long to the ventral side, as, besides forming the medial edge of the fin, it is also seen on the dorsal 
side. Looking first at its ventral side we find its origin covering almost the whole ventral surface 
of the pelvis: between the fin-muscles of the two sides only a triangular piece of the pelvis is to be 
seen in the middle anteriorly, from the top of which a narrow uncovered streak runs backward to 
the end of the above (p.8) described process; from this issues further backward in the linea alba 
an aponeurotic streak (fig. 58, s), which continues the pelvis, and serves as attachment for part of the 
same muscular mass. The superficial ventral part is for the greater part composed of distinct bundles 
of muscles, enveloped in rather firm sheaths of connective tissue, and mostly corresponding in number 
and direction with the muscles of the rays; but this composition of isolated bundles is effaced anteriorly- 
laterally and posteriorly-medially. 

Anteriorly the fibres running obliquely from the pelvis towards the outer margin of the fin 


1) Beitrige zur vergleichenden Anatomie der hinteren Gliedmasse der Vische. Morphol. Jahrbuch. 5 Bd., 1879, p. 454 seq. 
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form a rather solid mass spreading from the fore edge of the pelvis over the broad ray R. The fore- 
most of the following distinct bundles of muscles cross the ventral surface of the basale reaching as far 
as to the «horny filaments» of the fin-zmembrane, ending here in a tendinous mass; the following bundles 
only reach to the basale where they are inserted with tendinous ends, from which tendinous part the ray- 
muscles originate as a prolongation — however, when we look farther backwards, with a distinct inter- 
position of a narrow stripe of the basale. Between the said foremost bundles, continuing immediately in 
the ray-muscles, and those attached to the basale, a gradual transition is found, a tendinous part in 
the superficial layer of the bundles being inserted on the place of transition. 

The hindmost and medial part of the muscle A is not composed of isolated bundles, but its 
fibres running rather straightly backwards form a solid mass, inserted on the distal end of the basale, 
on the pieces 4,, and 6,, and on the proximal end of the chief piece of the appendage (8). 

The whole muscular mass, as mentioned, is of a considerable thickness; its deeper part which 
is also seen from the dorsal side, is not divided into separate bundles; this deeper, more dorsal, part 
originates from the rounded posterior surface of the pelvis, and even reaches to its dorsal surface; it 
is inserted along the medial side of the basale and the following joints inside the insertion of the 
described superficial ventral layer. 

With this muscle A is closely connected another (pl. V, fig. 59 and 61, £), chiefly seen from 
the dorsal side. It originates on the medial side of the basale, a little before the middle, its fibres 
crossing those of the muscle A, and spreading over the appendage; as above the «knee» of the latter 
the fibres run obliquely across the medial edge of the fin and on to the ventral side, part of the edge of 
this muscle will consequently be discernible on this side (pl. V, fig. 58 and 60 Z). It is spread like a 
cloak over the chief muscle (2) of the appendage forming a rather thin plate and growing thinner from 
the ventro-medial edge laterally (cp. fig. 1 in the text); its fibres are attached, partly along the narrow 
ridge, formed by the dorsal marginal cartilage along the appendix-slit (fig.61 @/) partly, distally, to a 
thin, firm aponeurosis (fig. 61 @), covering the muscle Y, and attached to the elevated distal part of 
the dorsal marginal cartilage (Rd). In somewhat older animals with well developed appendages this 
muscle # is as well proximally as distally distinctly separate; in young animals, however, with 
only little developed appendices (fig. 59) the distal part is still very distinctly marked, but the proximal 
part is less sharply separated from the large muscular mass 4; numerous bundles coming from the 
pelvis and the aponeurotic streak s unite with those from the basale, and numerous bundles from the 
basale run over among the former and reach to the proximal end of the appendix-stem. 

The above described muscular group consisting of the muscles A and Z, will, according to 
circumstances, be able to act in two different ways; these muscles will, when the antagonists of the 
dorsal side are not contracted, move the fin from the abdomen, and at the same time draw its inner 
edge towards the median line, thus moving the two fins towards each other; and when the dorsal 
antagonists act on the fin, they will move the appendix only, towards the median line, thus 
acting as extensors for the appendix; the latter action will be facilitated by the muscle Z acting 


rather distally on the appendix (an effect as to the opening of the appendix-slit is of course out of 
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the question). Consequently I design the large chief muscle A as Jfwscalus adductor (et depressor) 
pinne (et appendicis), the muscle £ as A/usc. extensor (appendicis)). 

b. The ventral muscular system of the rays (fig. 58, 60, Ra) is composed of distinctly separated 
bundles of fibres, or independent muscles in number corresponding with the rays they follow; only 
anteriorly the independence of the ray-muscles, as mentioned above, is concealed by coalescence with 
the lateral bundles of Musc. adductor, coming from the pelvis. The ray-muscles originate on the 
ventral surface of the basale and the piece 4,, and run laterally backwards in an oblique direction, 
each following its ray, but without reaching the end of it; they only reach the horny filaments (the 
two layers of which comprise a rather considerable part of the lateral ends of the rays) and here 
pass into tendinous tissue. The hindmost ray-muscle is rudimentary; it does not originate on 
the stem-skeleton, but on the last ray but two, and passes to the last but one and on to the fin- 
membrane. 

2) The dorsal muscular system of the fin proper (pl. V, fig. 59) is composed of a) a super- 
ficial part originating from the lateral muscles of the body, and b) a deeper-lying part originating from 
the stem-skeleton. 

a) On a part of the body, corresponding in length to the counection between the body and the 
fin, a system of distinct muscular bundles (Q) originate in the aponeurosis covering the lateral muscles 
of the body, and run obliquely outward and backward to the horny filaments, where they pass into ten- 
dinous tissue; thus their outward border corresponds to that of the ray-muscles on the ventral side, 
being considerably distant from the ends of the rays. The hindmost of these bundles are directed 
straight backwards, corresponding to the direction of the last of the rays. Furthermore from the 
inner side, the side towards the muscles of the body, of the said system some bundles of fibres (0’) 
originate running obliquely backward and inward, and attached to the hindmost half of the basale 
and to the dorsal piece #; thus the whole system originating from the lateral muscles, is, as to the 
hinder half, arranged in a feather-like or fanshaped way. 

b. Quite covered by the superficial layer just described the deeper layer of the dorsal ray- 
muscles (fig. 59, Aa) is found. These muscles originate from the dorso-lateral side of the basale and 
of the piece 4, as well as from , and are seen as distinct bundles corresponding in their number and 
direction to the rays; they pass into tendinous tissue immediately before the lateral ends of the bundles 
of the superficial layer, so that the latter reach a little way farther on the rays. However, these 
two layers are not quite sharply separated, bundles of fibres from the superficial layer reaching to the 
deeper, and connecting with it; on the hindmost fin-rays the bundles of the deeper layer cross those 


of the superficial one, this latter spreading in a fanshaped way from the attachment to the body. 


II. Besides the described separate parts of the fin muscles connected with the appendix 


1) The muscle which in Acanthias and other Selachians corresponds to the muscle «, is by Petri called: /vexor 
plerygopodii,; but there are several objections to this name. Firstly, the muscle does not only act on the appendix, but on 
the whole fin (it is also found in the female), and next it cannot well be called the flexor of the appendix, as it is more 
properly to be regarded as the extensor. The flexion of the appendix is, I suppose, effected by means of the JL compressor 
sacci, the muscle of the glandular bag (fig. 58, 61, S), of which more hereafter, together with the muscular layer originating 
on the body itself (fig. 59 and 61, Q). 
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other muscles are found, more especially belonging to this organ, it being inside the skin quite 
surrounded by muscles except the terminal part. In this muscular system may naturally be distin- 
guished between: 1) The muscles of the chief piece, and 2) those of the glandular bag. 

1) The first part (pl. V, fig. 58—62, D) is composed of one single muscle wrapping in a cloak- 
like manner the whole of the chief piece from the dorsal marginal cartilage to the ventral one, 
and to the rounded edge formed by the appendix-stem itself along its lateral surface above this 
short marginal cartilage; the part of the chief piece situated between these bounds, the lateral 
surface is for the greater part covered by the muscles of the glandular bag (see fig. 1). The 
large muscle 2 is thickest along the medial side of the 
appendix, and is chiefly composed of longitudinal fibres 
arising from the whole length of the chief piece; from 
the foremost part of this, below the «knee», arise some 
specially powerful bundles, and consequently this part 


of the surface of the skeleton is very rugged; also from 


the lateral edges arise numerous fibres and bundles, 


Fig. I. 

Part of a transverse section through the appen- and distally several bundles come from the covering 

dage of the Greenland Shark (about 26™m behind 

the beginning of the appendix-slit). 46 the appen- 

dix-stem; DM. dilatator; E M. extensor; S M.com- of the appendix-stem this muscle tapers distally, and its 

pressor; af the appendix-slit; ~ a ray; 4 horny 
filaments. 


aponeurosis @ (see pl. V, fig. 61). Corresponding to the form 


hindmost fibres reach to the base of the style It is 
inserted in the firm aponeurosis covering the marginal carti- 
lages and the whole terminal part, and thus it acts on the style and the two terminal pieces 7d and 
7v. In contracting it bends the style medially forward at an obtuse angle to the chief piece, where- 
by the two terminal pieces are also moved; at the same -time the thorn is erected on account of its 
connection with the other terminal pieces, especially 77, and stands out laterally; as a consequence the 
distal part of the appendix-slit situated between these movable pieces, is dilated to a rather consider- 
able degree. I therefore (like Petri) design this muscle as JZ dilatator. 

2) Among the muscles of the glandular bag I do not only class a) the muscles immediately 
wrapping this organ, but also b) some portions (fig.61, 62, .S’) arising from the hindmost rays, and 
forming, in my opinion, with the glandular bag an insolvable whole, only artificially to be detached 
from it. The glandular bag, as I understand it, has its origin from an invagination of the skin 
into a muscular mass laterally covering the stem-skeleton in the appendix; by the further growth of 
this invagination on to the ventral side of the fin part of the muscular mass was brought along as 
a kind of wrapping of the bag and developing further together with it. Consequently this wrapping 
cannot be regarded as dermal muscles but belongs to the skeletal muscles; it is also composed of quite 
the same striated fibres as these; its original relation to the stem-skeleton may, in the fully developed 
organ, be seen in the still existing attachment along the lateral surface of the appendix-stem (see the 
transverse section, fig. 1 in the text). 

a. The glandular bag (pl. V, fig. 58, 60 .S) is seen on the ventral side of the fin, where it 
reaches forward covering a smaller or larger part of the ray-muscles, according to the development 


of the whole appendage; while in the youngest specimens it only reaches very little beyond the 
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«knee» between the stem and the chief piece of the appendix (cf. fig. 58), in the most developed it 
reaches almost half way towards the pelvis (cp. fig.60). As the glandular bag in most of the other 
Sharks, which I have examined, reaches still further, generally even far beyond the pelvis, there is 
reason to suppose that in none of the ventrals of the Greenland Shark in hand the whole copulatory 
organ has reached the greatest development, which was already intimated by the description of the 
skeleton of the terminal part. 

The connective tissue, investing the muscle-sheath of the glandular bag, is continued on all 
the specimens as a very thin membrane between the skin and the ray-muscles almost to the pelvis; 
this membrane may easily be separated as well from the skin as from the muscles, but in the 
specimens in hand it (perhaps as a consequence of the preservation in brine) is very fragile; it contains 
no striated muscular fibres. 

While the dorsal muscular wall of the glandular bag has no intimate connection at all with 
the part of the fin before the «knee» -—— only a loose, soft connective tissue here joining the bag to 
the ray-muscles -— it is otherwise at the proximal end of the chief piece, part of the muscles of the 
bag being inserted on the lateral surface of this part of the skeleton, covering it wholly, and following 
it quite down to the terminal part; other fibres attach to the last ray along its medial edge; and 
some fibres arising from this spot and from the ventral surface of the two last rays, pass into the 
dorsal muscular wall of the glandular bag and continue it to the ventral marginal cartilage, where 
they attach to the connective tissue of its inner side. 

The direction of the fibres of the dorsal muscular wall of the bag otherwise corresponds to 
that'in the ventral wall; as shown in fig. 60, the fibres radiate from the point, where the connection 
with the skeleton anteriorly ceases; along the medial side they run almost in a parallel direction with 
the axis of the bag and the appendage, but else on the broader part of the bag they spread in a 
fanshaped manner to the lateral edge; on the hindmost narrow part they run entirely straight back- 


ward, and here a few bundles pass into J/ dilatator. This arrangement agrees very well with that, 


of their position by an invagination protruding from the region between « x in fig.60. A separation 
of the muscular wall of the bag into two distinct layers is quite out of the question. With regard to 
Acanthias Petri (lc p. 316) has stated that the muscular wall of the bag consists of two layers, an 
outer one of circular muscles, and an inner one of longitudinal muscles; a separation and arrangement 
of such a kind however, is not found in Acanthias, any more than in SA/wax or the Greenland Shark. 
Neither can I admit that the words of Petri (lc p.317) are correct: «Die Muskelschicht der Drtise 
wird nicht mit eingestiilpt, sondern sie differenzirt sich allmalich aus der Bindegewebsschicht nach 
der Einstiilpung.» (Cp.also l.c. p. 328). In my opinion, as before has been shown, it admits of no 
doubt that the muscles of the bag are simply borrowed from the original muscular system of the 
skeleton'); in the earliest stages of Acanthias — male embryos of a length of 15°™ which I have 
been able to examine in this respect, the muscles around the rudiment of the glandular bag are 


already as distinct as those surrounding the stem of the chief piece, and the muscular layer of 


1) This is corroborated with particular plainness by the arrangement in the Holocephales. 
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the bag has already been pressed towards the ventral side as well as the other surrounding layers 
of tissue. 

b. Intimately connected with the other muscles of the glandular bag is found a powerful 
muscle (pl. V, fig. 59, 61 and 62, .S’), seen on the dorsal side, where it forms the lateral lip of the long 
slit (@/), which is the entrance to the bag. It takes its origin from the two hindmost rays (sometimes 
also having bundles from the last but two) as also from the lateral surface of the piece #, covered 
by the superficial layer (O) coming from the muscles of the body; it is inserted in the tendinous 
tissue passing over the head of the thorn (73), and firmly connected with the proximal end of the 
terminal piece 77, especially with its edge; in this tissue is found imbedded several firm, fibrous 
portions, which partly calcify, and probably — in more developed stages — form a separate piece 
(Zz). In the hindmost part this muscle is completely fused with the distal part of the muscles 
of the glandular bag, and anteriorly it forms a whole with the above mentioned bundles of the dorsal 
wall of the bag, which arise from the ventral side of the two hindmost rays; in the interspace a 
kind of separation is effected by the attaching of the fin-membrane, the connective tissue of which 
wedges in between the «lip muscle» and the wall of the bag itself. This muscle acts antagonistically 
to AZ. dilatator, which in a preparation is easily seen by pulling it: thus when JZ dlatator by contracting 
has dilated the groove between the terminal pieces, as described above, and the «thorn» stands out, the 
contraction of this «outer lip-muscle» of the appendix-slit will again straighten the groove by especially 
acting on the piece 77, and at the same time carry back the «thorn», so that it will le against the 
piece Zz. 

I find the same muscle in all other Plagiostomes, but in very different stages of development 
(cp. the following). Petri has mentioned it in Acanthias, but as WZ. levator of the «thorn» (lc. fig. 5, 
B, C, F, ml); he says: «Er inserirt sich hinten vermittels eines starken, sehnigen Bandes am vorderen 
Theil des Spornes («the thorn») und hat allein die Aufgabe diesen zu heben.» This, however, is quite 
incorrect: it is not inserted on the thorn, even if its tendon of course by looser tissue is connected 
with the proximal part of the latter, but on the piece Zz (4 in the figures of Petri), of which piece 
Petri’s interpretation is quite wrong (cp. the following); and it does not assist the JZ dilatator, nor 
raises the thorn, but it counteracts the J/ dlatator, and thereby becomes a JZ depressor of the thorn! 
The carrying back to the position of rest of the terminal pieces is in the Greenland Shark and 
Acanthias not exclusively brought about by an elastic reaction of the tissues between the firm parts 
of the skeleton, as asserted by Petri (l.c p.303), but this reaction, which certainly exists, is also 
supported by the action of muscles belonging to the glandular bag, or, at all events, forming part of 
its muscular system. Taking it for granted that the appendix genitalis by the copulation is really 
introduced into the cloaca of the female, I imagine the following act to take place: the appendix is 
guided ‘and brought into the cloaca by means of the muscles belonging to and arising from the fin- 
muscles proper; next the JZ @latator will come into function, and, by its dilating the terminal parts, 
fix the appendix in the cloaca, and then the muscles of the glandular bag will evacuate its contents 
into the furrowshaped, in the appendix itself situated part, the walls of which at the same moment 
will contract, at the same time ejecting the secretion and letting go the firm hold of the apppendix. 


As I think the chief action of the muscular wall of the glandular bag to be the ejection of the 
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secretion, I design it — including the described «outer lip-muscle» of the appendix-slit — as A/uscaulus 


compressor (sacct). 


Ne 
The Ventral Appendages in other Selachians. 


For comparison with the facts found in the Greenland Shark, I have examined as many other 
forms of Selachians, as I have been able to get the material for, being soon convinced that the repre- 
sentations, hitherto found in the literature, gave only a rather incomplete insight into the structure of 
these organs, and only to a small degree were to be used comparatively. 

The greater part of my material has consisted of well preserved ventrals, a less part only of 
skeleton parts, dried or preserved in spirit, which the director of the collection of Vertebrata of the 
Zoological Museum, Professor Liitken, has been kind enough to place at my disposal. The following 
description has been divided into three parts of very different extent, of which the first will give a 
short general account of the copulatory appendages in the Selachians in general, the second a more 
particular description of the forms, on which this general account has been based, and the third will 
as a conclusion contain some short remarks as to what for the present may be regarded as tolerably 
certain concerning the function of these organs. That the particular description will treat more of 


the skeleton and less of the muscles is occasioned by the relatively small variation of the latter. 


1. A General View of the Copulatory Appendages in the Selachians. 


As to the outer form, the same outline is found in the copulatory appendages of all Se- 
lachians: it is always the inner part of the fin which is prolonged, and formed into an appendage, 
and this appendage may be more or less free of the fin-membrane; it is most separated in the H olo- 
cephales, least soin some Sharks; it always consists of a, longer or shorter, proximal part, the shaft, 
and a, generally shorter, distal part, the terminal part, this latter being always free of the fin- 
membrane, and (at all events in the Plagiostomes) possessed of a certain mobility. 

On the dorsal side of the appendage, sometimes, however, quite laterally, a deep furrow or 
slit, the appendix-slit runs longitudinally, to the posterior end; the edges or lips of this slit can 
always be opened, at least in two places, viz. at the foremost beginning of the slit in the shaft, and 
behind in the terminal part; frequently the slit can be widened in a considerable part of the shatt 
(Somniosus, Acanthias, Spinax, a.o.); there is, however, always a part of the slit, in which widening 
is prevented by the inner skeleton, or where the lips cannot at all be separated, or sometimes even 
may be coalesced (the latter in Scylliwm and Pristiurus); the part of the slit situated in the terminal 
part can (at all events in all Plagiostomes) be widened by muscular action, and again narrowed by 
elastic reaction, sometimes assisted by muscular action. The appendix-slit is the duct of a glandular 
bag which is surrounded by muscles, and in all Plagiostomes with its greater part situated on 
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the ventral side of the fin, under the skin, but in the Holocephales, where it has only been little 
developed, limited to the appendix-shaft. 

The skeleton of the appendage belongs always to the axial stem of the fin-skeleton!); among 
the rays (in the Plagiostomes, not in the Holocephales) only the hindmost, most frequently the 
two hindmost, are of importance as serving as attachment for part of the appendix-muscles (those of 
the glandular bag); as a consequence these rays have been somewhat bent, with the convexity turned 
dorsally; the two hindmost are often partly, sometimes quite coalesced. 

With the primary skeletal parts, developed from the fin-stem, join, in the Plagiostomes, 
several very differently shaped, calcified, secondary skeletal pieces, developed in the connective tissue, 
surrounding the original, primary skeleton. These secondary pieces show, especially in the terminal part, 
a considerable variation, both as to form and number, and the different genera, or even species, may 
present rather important differences; but everywhere may be established the same fundamental type 
that has been pointed out in the Greenland Shark. 

In the Plagiostomes the primary skeletonconsists of: a large basale (7), and in continua- 
tion of this one or more (until a number of four, AAzzobatus) shorter pieces (4,, 8,, etc.) and finally a 
terminal joint, the appendix-stem (4); this latter is always long, often considerably longer than 
the other parts of the stem taken together. To these pieces must be reckoned one more, /, placed 
dorsally, parallel to the short stem-pieces 4,, 6, etc.; most frequently it connects the basale with the 
appendix-stem, but sometimes it does not reach the basale anteriorly, and is then connected with 4,; 
in AKhema it is rudimentary, and only connects the last joint with the appendix-stem; in Marczve it 
seems to be wanting. 

In quite young males of Plagiostomes (cp. fig. 2 in the text), even in embryos, all these primary 
skeletal parts are already found; during the growth the terminal joint, the appendix-stem, is prolonged, 
growing much more than the other parts, and calcifying to some degree in the surface (often to a 
higher degree than any other part of the primary skeleton of the fin) always, however, with the 
exception of the distal terminal part, this often wholly, and at all events at its base remaining 
soft, and consequently flexible; this part of the appendix-stem I (after its form in the Greenland Shark 
and many other Sharks) name the end-style (g). 

Contemporary with the growth and the calcification the secondary skeletal parts develop 
around the appendix-stem, first as firm, fibrous parts, calcifying by degrees, and finally very hard; 
some of them belonging to the terminal part are even shining, polished, and dentine-like; they then 
rise, more or less naked, through the skin; this applies to one piece in Somniosus, Lamna, Selachus, 
Rhinobatus, Raja radiata; to two pieces in Acanthias, three (four) in Spimax ete. 

Two of the secondary skeletal parts are always closely connected with the appendix-stem, and 
may even quite coalesce with it; these two cartilages form shorter or longer ridges, and are situated, 
one dorsally, the other ventrally, connected with the appendix-stem in such a way as to form with it 


the part of the appendix-slit that cannot be widened; they are the two marginal cartilages, the 


1) When A. Fritsch (Zool. Anzeiger, vol. 13. 1890, p. 318, and Fauna der Gaskohle etc. Béhmens, vol. 3. 1895) 
restores the ventral appendages of the fossil Xenacanths as lateral structures, developed from rays, I am convinced that 
he is wrong, and has misinterpreted the fossils. 
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dorsal one (Ad), and the ventral one (v7); posteriorly they always reach to the end-style, anteriorly 
more or less forward, commonly not to the same length, and at most to the proximal end of the 
appendix-stem. Together with this they form the 


chief piece» of the appendix-skeleton, a name 


used by several earlier authors, who most frequently have not seen that this «piece» consists of 
three parts. 

The other secondary cartilages, the terminal pieces, together with the end-style form the 
skeleton of the terminal part, and are more or less movably connected mutually, with the marginal 
cartilages, and with the end-style. The number of terminal pieces may be different, but in all Plagi- 
ostomes two are found, one dorsal (7@), and one ventral (7v), placed as a kind of movable continua- 
tion of the two marginal cartilages, and with their inner edges joining the end-style of the axial 
piece, which by being bent (ventro-medially) is moved in connection with them; thereby they dorsally 
withdraw more from each other, and the slit between them is widened. Only in a few cases (7rygon 
violacea, Chlamydoselachus) these two pieces are found alone; in most Sharks a piece 7d, is joined to 
the lateral margin of 7d, and imbedded together with 
this in the dorsal lip of the appendix-slit; often a piece 
Tv, is in a like manner joined to Zz; further is gene- 
rally found a piece 73, placed ventrally and laterally, 


and often rising through the skin as a «spur» or thorn; 


still more pieces may be developed (especially in aya), B 

but their homologies in the different forms are gener- 

ally easily pointed out, and are in the special part indi- 

cated by the letters used. Finally may to the terminal : 
r+bo 


pieces proper be joined one or more «spurious» pieces 
or covering pieces, enclosing like a shield the 
terminal pieces, properly so called, on the dorsal side 
(d) or the ventral side (v7); they are developed in the 


aponeurosis of the JZ dilatator bespoken later on, which 


otherwise wraps the terminal part, and serve as insertion 


Fig. 2. 


for part of this muscle. Such covering pieces are found 


in all Rays and in some Sharks (for inst. A/zva). As Fig. 2. Somniosus microcephalus, young GS (2™ 50cm). 


The hindmost part of skeleton of left ventral (con- 


to the abundantly varied structure of the terminal part siderably diminished). ‘The letters as before. * an 


the reader is referred to the special part; here I shall 
only add that the simpler forms are generally found in 
the Sharks, to which may be joined among the Rays 
Torpedo, Narcine, Rhinobatus and Trygon, while the 
most complicated structures are found in the species 


of Raya. 


intercalated extra-ray. 

Fig. 3. Somn. microcephalus, 9. 
part of skeleton of left ventral. 4; + 42 two coalesced 
stem-joints; the stippled line indicates the distinction, 


The corresponding 


found between these joints in the right ventral of the 
same specimen. 6 the terminal joint. Reduction as 


in fig. 2. 


Perhaps it may not be devoid of interest to compare the ventral skeleton of the male with that 


of the female. In this latter we find the stem composed of a large basale and a different number 


of shorter joints, among which the terminal one has no ray (typically), but often looks like a ray 
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itself being more or less rodshaped. This latter joint, I suppose, is the one that in the male is pro- 
longed and developed into the appendix-stem, which never bears rays; otherwise, however, the number 
of «intermediate joints» between the basale and the terminal joint (the appendix-stem in the male) 
does not always correspond in the two sexes of the same species, and the part of the stem situated 
distally of the basale seems upon the whole to be rather varying in females of the same species!) In 
the female, as was to be expected, all the secondary skeletal pieces are wanting, but besides those 
also the piece # of the primary pieces. It is rather difficult to decide with any degree of certainty, 
how this piece is to be interpreted; perhaps it might be done by following its development. The 
smallest embryos (of Acanfhias) that I have had occasion to examine, however, have had this piece 
quite independent, in the same position, and with the same relations as in the grown animal. This 
piece, however, has to be considered as belonging, either to the stem, or to the rays, and in the latter 
case it is, I think, to be regarded as one ray, there never being any mark of a composition of more 
parts. In several species, as 77ygon, Rhinobatus, it might, as to its form, remind of a ray, which then 
was to be considered as displaced to a higher level than the others, and turned parallel to the axial 
stem; in Zrygon it must be the last, hindmost ray, while in AAznobatus it could not be the last ray, 
as more real rays follow farther backward; and so on in the other species: if it was to be considered 
as a ray, it must, in the different species, be a different ray, displaced and transformed. I think it 
more probable that the piece # belongs to the stem, and has been separated from this by a longitu- 
dinal division, which might possibly be occasioned by the development of special muscles for the 
appendix. 

In the Holocephales (see pl. I) all secondary cartilages are wanting in the fin-skeleton: it 
is only composed of a large basale bearing all the rays, of a short piece 6,, the appendix-stem 4, and 
the dorsal piece #. The walls of the appendix-slit are produced by a kind of rolling-up of the stem- 
portions 4,, and 6, and thus the terminal part is only formed of the hindmost part of the appendix- 
stem; this latter is rather differently formed in the two genera Chimera and Callorhynchus (see the 
special part). 

The appendix-skeleton of the Holocephales accordingly is of a less compound construction 
than that of the Plagiostomes, and that, as will be seen hereafter, is also the case with the muscular 
system. This simpler structure evidently in some degree repeats primitive features, but these, on the 
other hand, are connected with facts, that by no means are primitive, as for inst. the strongly marked 
separation of the whole organ from the fin proper, the highly specialized form of the primary skeletal parts 
— against the simpler form in the Plagiostomes (as the simple, rod-like shape of the terminal joint 6 etc.) —, 
the connection with other, particular copulatory organs, etc.; these things, as well as many other facts 

1) In two specimens of ventrals of female Greenland Sharks I find the structure different in the two sides of the 
same pair of fins. In the left ventral of one specimen the basale is followed by a long and powerful joint, (41 + 4, fig. 3) 
bearing two rays, and a ray-like little terminal joint 4; in the right fin of the same specimen follow after the basale two 
short joints (the distinction between those is indicated by stippling in fig. 3) 61, 42, each bearing one ray, and 42 also the 
little ray-like terminal joint 4; thus on the left side a coalescing of 4; and 42 seems to have taken place. On the left side of 
the other specimen follows after the basale only one sword-like, compressed piece, taking the place as the terminal joint, and 
showing in its distal end, which is somewhat flattened, an indication of a longitudinal division; in the right side, on the 
contrary, the basale is followed by a short joint (4;) bearing a ray and a compressed terminal joint (4). Consequently, if we 


suppose a coalescing of 4; and 4 on the right side, together with the last ray, we shall arrive at the structure on the left 
side. As far as I have seen, the female fin-skeleton of Acazthias shows similar variations. 
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in the structure of these animals indicate that the Holacephales by no means occupy a primitive 
position among the Selachians. 

As to the skeleton of the ventral in the female, the basale (in Chimera) has distally only one 
small, tap-like joint, standing both for the piece 4,, and the appendix-stem (4) in the male’). 

What has been given in the earlier literature as to the skeleton of the ventral appendages in 
Selachians, is generally only isolated descriptions without any real understanding; only Gegenbaur?) 
and Petri have compared several forms, but neither of them has been able to recognise a 
common type. Gegenbaur (lc p.452) has interpreted the terminal pieces as modified rays, but on 
account of the circumstances in the Chzmera, he indicates (p.456) the possibility that they may be 
parts separated from the stem-skeleton; he does not know the marginal cartilages, and he has considered 


several early stages of the skeleton as definitive forms of it. Petri quite correctly has seen that 


the terminal pieces and marginal cartilages — which latter, however, he has not recognised in all 
the species he has examined — are secondary structures, and have nothing to do with the rays; the 


terminal stem-joint itself which I have called the appendix-stem (4), he has interpreted correctly in 
Raa, but wrongly in Acanthias and Scylliums3) — the only Sharks examined by him — as well as in 
Torpedo‘) (he has not examined Chimera). Some earlier authors have seen the piece # in some 
specimens, while it by others has been overlooked, or at all events has not been mentioned. Only 
Gegenbaur and Petri have sought its origin in a transformation of other skeletal parts of the 
fins) Gegenbaur does not mention it at all in Raya, Carcharias and Scylliwm®) but in Heterodontus 
and Acanthias (l.c. fig. 16 and fig. 19, 4), and in Chimera (fig. 23 7’); in the last named it is interpreted 
as a ray, but in the two former as belonging to the stem-skeleton’); accordingly Gegenbaur has not 
seen that in Chimera it is the same skeletal piece as in the Plagiostomes. Petri thinks it to be a 
coalescence of basal parts of rays, being of opinion that it bears rays in dcanthias and Torpedo; 


accordingly in his figures he marks it 7’. This supposition, however, is wrong’); I never found rays 


1) v. Davidoff (lc. p.473, pl. XXIX, fig. 184) thinks it only to be correspondiug to 4; Unfortunately I have only 
had occasion to examine skeletonized ventrals of Chzmera 9, in which this joint was wanting, so that the fin-stem consisted 
only of the basale. 

2) Ueber die Modificationen des Skelets der Hintergliedmaassen bei den Mannchen der Selachier und Chimaren. Jen. 
Zeitschr. vol. 5, 1870, p. 452. 

3) In these Sharks Petri supposes the stem to end with a long and a short joint; in dcaztiias as the short terminal] 
joint he has interpreted one of the terminal pieces (my piece Zv), in Scy/é‘zm the soft end-style. 

4) As to Torpedo see p. 49. 

s) Bloch, M. E.: Von den yermeinten doppelten Zeugungsgliedern der Rochen und Haye. Schr. der Berl. Gesell- 
schaft Naturf. Freunde, vol. 6, 1785 (Raya «clavata» [= radiata]); and: Von den verm. mannlichen Gliedern des Dornhayes, 
ibid. vol. 8, 1788, does not mention this piece in Acanthias, but in Raya, where he calls it: «der vierte Knochen des Schenkels», 
pl. IX, fig. 1,0. Cuvier (Duvernoy): Lecons d’anatomie comparée, 2 Ed., 1846, vol 8, p. 306, designates it as «Calcanéum 
in Raja; the same appellation is used, likewise for Rajz, by Moreau: Hist. nat. des Poissons de la France, vol. I, 15S, 
p- 249. I have not found it mentioned by other authors. 

6) Of these three forms G. has only had quite young specimens, in which the secondary pieces had not yet devel- 
oped. The fault made here by G. viz. to consider this stage as the full-grown state, and accordingly as an especially simple 
form in these Plagiostomes, has already been corrected by Petri (lc. p. 293). It is to be supposed, however, that the piece 
f# had been developed in all three forms, as in embryos of Acanéhias of a length of only 15°™ it is already quite distinct and 
relatively as large as in the full-grown animal. 

7) I am quite unable to understand the place in question (lc. p. 451) in Gegenbaur; there is a regrettable discre- 
pancy between the letters in the text, and those in the figures, and also, I think, a change of pieces, which makes the whole 
confused; so much, however, is certain that the piece which in the figures 16 and 19 is marked 4 (my piece /3) does not in 
Acanthias bear any ray; it never bears rays at all. 

8) For further details see under Acanthias and Torpedo. When Petri, to support his construction of this piece as 
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attached to this piece, but always found it placed at another level than that of the nearest rays, and 
I take it to he a specially separated part of the stem-skeleton. 

The muscular system (see pl. V and VI) does not show the rich variation found in the 
skeleton, being upon the whole rather uniform, which is a natural consequence of the fact that the 
part of the skeleton, particularly multifarious both as to the number and form of the single pieces, 
viz. the terminal part, has no muscles of its own; the muscles (generally) only acting on the terminal 
part as a whole. 

Only the medial side of the fin-muscles has been specially developed in the male; the muscles 
spreading over the lateral parts of the fin, 1.e. the ray-muscles of the upper and lower side, and the 
dorsal layer originating from the lateral muscles of the body, are chiefly the same in both sexes, 
and show in the different forms examined so very few differences that I, also in the special part, pass 
over them. 

In the medial muscular system may be distinguished between a more proximal and a distal 
part, not however strongly separated, especially not so in many Plagiostomes, while in the Holoce- 
phales the separation is more distinct, the appendage of the latter being more independent of the fin. 

In the Plagiostomes I generally find the same type, as has been described in the Greenland 
Shark. The proximal part consists of a J/usc. adductor (et depressor) pinne (et appendicts) (A), and a 
MM. extensor appendicis (EZ). Musc. adductor does not in any of the forms examined by me show any 
separation into an independent, superficial ventral layer, and a deeper, more dorsal one, but forms a 
whole‘); the ventral side, however, appears to a great extent separated into single bundles correspon- 
ding to the ray-muscles, while the dorsal side shows nothing of the kind. The fibres arise from the 
pelvis, as well from the ventral, as, though often to a smaller extent, from the dorsal surface, as also 
from a tendinous stripe prolonging, as it were, the hindmost edge of the pelvis into the median line; 
they run obliquely-laterally, and are inserted on the basale, on the following joints (4,, 4, ete), and on 
the proximal end of the appendix-stem; often, however, the superficial medial fibres run on and mingle 
with the J/ dilatator. The fibres forming the medial marginal part, run almost straight from before 
backward, and form always a solid mass not divided into separate bundles; the foremost, lateral parts 
(as in the Greenland Shark) are coalesced with the deeper-lying ray-muscles. 

MM. extensor (appendicis) (E) is mostly a rather flat muscle, situated on the dorsal side of the 
previous one; it originates on the medial side of the basale, often moreover on the pieces 4,, 62, etc., 
and is inserted on the appendix-stem, usually at the proximal end, but sometimes farther backward, 
and the hindmost part of this muscle then spreads in a cloak-like manner over part of JZ dilatator 
(comp. the Greenland Shark). This muscle generally is very distinct, already in quite young animals 
with undeveloped appendages; but in Zamna I find its fibres woven into those of JZ adductor to 
a coalescing of basal parts of rays, refers to the fact that such a coalescing of rays is frequently seen in other parts of the 
fin, especially anteriorly, he does not see that the basal joints of the rays always are many times longer than the distal, and 
that this difference of size is also preserved by such concrescences. 

') The type of the arrangement of the ventral muscular system put down by v. Davidoff (lc. p. 456) for Heptanchus 
Q, which reminds of the arrangement in Chimara, I have had no occasion to see in any Plagiostome; v. D. asserts to have 


found it very generally, and refers to Acanthias almost as an exception; however, I can with certainty see no other forms 
mentioned in his text than Carcharias as belonging to the same type as Heflanchus. 
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such a degree that it does not appear as an independent muscle, and only artificially is to be separ- 
ated from the former. 

The distal part, the muscular system of the shaft, is typically composed of two muscles: J/ 
dilatator (QL), and AL. compressor (sacct) (S). 

M. dilatator (D) is always very large and powerful; it wraps in a cloak-like manner the appen- 
dix-stem until the terminal part, leaving only the lateral surface uncovered, part of which is occupied 
by JZ compressor. M. dilatator originates forward, either from the appendix-stem only, or frequently 
also, above the «knee» of this latter, from the pieces 4,, ete, or from the basale; posteriorly it is 
attached to the aponeurotic wrapping of the terminal part, or, when covering pieces have been devel- 
oped from the wrapping, partly to these. Besides fibres of it often go to the skin, and here and there 
bundles pass into the JZ compressor. The chief action of this muscle is to bend the terminal pieces 
together with the soft end-style (ventro-) medially, by which means the terminal part of the appendix- 
slit is widened; at the same time some of the terminal pieces are often turned from their position 
of rest in such a manner that they rise through the skin, or are erected so that they stand out free 
(as the spur or thorn in Somzzsus and Lamna, the «claws» in Sfévax, the hook and the spur in 
Acanthias,; the large piece 7, 11 Raya, etc). When the contraction ceases the appendix-slit will again 
be narrowed, and the erected skeletal pieces will again be laid, partly mechanically by elastic 
reaction of the soft connective tissue, but partly also the JZ compressor will be able to support this 
latter operation. 

usc. compressor shows in the Plagiostomes so particular a structure, that when it has been 
examined at all, it has hitherto been misapprehended, the greater part of it being understood as a 
bag composed of dermal muscles. 

This muscle, I suppose, originally occupies in the Plagiostomes a place, similar to that in the 
Holocephales (see later); i.e. it covers the lateral surface of the appendix-stem, or very frequently 
only its proximal part, and anteriorly it also reaches on to the piece # and the (two) last rays. Into 
this muscle, a longitudinal folding of the outer skin penetrates from the dorsal side of the shaft; this 
folding forms the appendix-slit and the glandular bag, the former leading into the latter. The fore- 
most part of the folding growing on ventrally, carries with it the wrapping muscle, and then both 
grow on together, and form a singularly thickwalled bag which from the slit-formed opening on the 
dorsal side grows on between the last ray and the stem skeleton to the ventral side of the fin, where 
it becomes situated between the outer skin and the ventral ray-muscles. In Sharks the foremost, 
blind part very often grows much farther forward, not only near to the pelvis, (Sfrwax, Rhona, 
Somniosus) but in many, I think in most Sharks it reaches forward of the pelvis (for inst. <lcanthias, 
Seyvllium, Pristiurus, Lamna, Selachus)'), and then the bags of the two sides are in contact a long 


way in the median line (fig. 4). In the Rays the bag is much smaller, (pl. VI, fig. 68), but on the other 


1) In AMustelus /evis the glandular bag reaches as far forward as to the pectorals; 1.e. the part before the pelvis is 
of far more the double length of that behind it. I have myself only had immature males of Ales. /evis for examination ; 
but this statement I found on a drawing without any text, left by A. Schneider which, together with other drawings, has 
been published as an appendix to the fragment left by S.: Studien zur Systematik und zur vergl Anat., Entwickelungsge- 
schichte und Histologie der Wirbelthiere (Zool. Beitriige, vol. 2, 1890). The figure in question (pl. 25, fig. 11) is explained as: 
«Mustelus levis. Brustflossen und Bauchflossen mit Saamenblasen. Die Cutis entfernt. Bauchseite. 
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hand its secreting part is especially developed, and its muscular wall somewhat more complicated. 
In the part of the JZ compressor forming the muscular wall of the bag, the direction of the fibres 
may be rather different, but they chiefly radiate in bent lines towards the periphery, or round this 
to the dorsal surface; this latter is only by loose connective tissue 

é . \ connected with the ray-muscles. In the part in the shaft the 

a direction is more straight, parallel to the axis; this is the case 
with the fibres covering the lateral surface of the appendix-stem 
(or a short proximal part of it), as also with those forming the 
outer, lateral border of the appendix-slit. This lateral part most 
frequently appears on the dorsal side as an independent muscle, 
and might be called the «outer lip-muscle», being, as it were, 
separated from the other part of the wall of the bag by the at- 
tachment of the fin-membrane. By a closer examination and by 
a transverse section through this region (cp. fig.r and 14 in the 
text) I have been convinced of its forming a whole with the other 
parts of the muscular wall of the bag, with which also the corre- 
sponding part in the Holocephales forms a complete union (see 
later). A large part of this «outer lip-muscle» originates anterior- 
ly from the piece # and the hindmost ray, or rays; posteriorly it 
is inserted partly on the inner investment of the ventral marginal 


cartilage, partly on the aponeurotic covering of the ventral termi- 


nal pieces, and acts through this especially on the piece 7v. The 


Acanthias vulgaris 3. The ventrals muscular coat formed by JZ compressor will by contracting expel 
seen from the lower surface. S J. com- 
pressor, A M. adductor, D M. dila- 
tator, R ray-muscles, 7, the «spur. hindmost, lateral part, the «outer lip-muscle», when it is long and 
The stippled contour indicates the an- 

terior extent in another specimen. 


the fluid secreted from the epithelium of the bag; but besides its 


powerfully developed (as in Sharks with a short ventral marginal 
cartilage, for inst. Sommnzosus, Spinax, Acanthias, Rhina), will 
act antagonistically to JZ dilatator, i.e. narrow the dilated terminal part, and lay the erected ter- 
minal pieces. 

The muscular system of the appendix which here has been briefly represented in its typical 
characteristics, shows in different Plagiostomes special modifications, as to which the reader is referred 
to the special part. I shall only here state that the part of JZ compressor which appears as the «outer 
lip-muscle» of the appendix-slit, commonly, as to its size and development, is adjusted to the length 
of the ventral marginal cartilage; therefore it is very small in Scyddéwm (pl. VI, fig. 66, .S), and in 
Pristiurvus, rather small in Raya (fig. 67, S); longer and more powerful in Zorfedo, but especially de- 
veloped in Sharks as Somndosus, Acanthias, Spinax, Rhina, a. 0. From the part of JZ compressor 
wrapping the bag proper, is in the Rays developed a special muscular layer around the voluminous 
gland found in these latter. In the Sharks (with the exception of A/zza) the inner epithelium of the 
bag does not form real glands, but only contains secreting cells, and is accordingly very simple as 


secreting apparatus. In the Rays, however, has been developed a bulky gland protruding as a 
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thick, oval body from the dorsal wall of the bag into its inner space, and almost filling it; when the 
ventral wall of the bag is opened, this body is immediately seen, and in sound animals it is sometimes 
seen rather distinctly through the skin'). Down the middle of the gland runs straight or obliquely 
(7rygon) a longitudinal furrow, in which is seen a great number of rather large holes with raised 
margins: they are the excretory openings of collective ducts from a solid mass of large, dichotomously 
divided, tubular glands. This gland is on all sides until the longitudinal furrow enclosed by a mus- 
cular layer, originating from the dorsal muscular wall of the bag. By this special muscular layer the 
secretion may evidently be ejected into the inner space of the bag, and then by contracting of the 
muscular wall of the bag itself be driven on, partly through the large opening at the base of the 
shaft, partly posteriorly through the «tube», formed by the marginal cartilages, and on through the 
terminal part; in full-grown animals these latter ducts are generally found filled with the secretion. 
Among the Sharks I have only in AAzva found a similar bulky gland, but situated only in the shaft 
(for further particulars see under Rfzna). 

A survey of the medial fin-muscles in the females of the Plagiostomes will show that they 
are of a considerably simpler structure than those of the male. In the female is found only one single 
muscle, a JZ adductor pinne (pl. V, fig. 63, 64, 4) originating in quite the same way as in the male 
from the pelvis and its aponeurotic prolongation in the ventral median line, and built in a similar 
manner as to the division of the ventral side in separate bundles, the passing of the foremost lateral 
part into the ray- muscles, a.s.o.; here, too, the medial marginal portion forms a solid mass, continu- 
ing as a posteriorly tapering bundle on to the terminal joint of the fin-stem?). 

It is then — especially considering the intermingling of fibres that often takes place in the 


different muscles of the male an obvious conclusion that an adductor of a similar simple construc- 


tion as the one, now found in the female, has been the origin of the J/ adductor, the JL. extensor, 
and the JZ dilatator, perhaps also of the JZ compressor of the male. When the hindmost joint of the 
fin-stem developed into the appendix-stem, the distal part ot the orginal, simple 17 adductor might 
be thought to be brought along at the same time, so that part of the deeper-lying fibres would origin- 
ate from the stem-skeleton, by which process the J/ dilatator would arise; while in the proximal 
part too a group of fibres originating from the stem separated as the Jf extensor (in Lamna this 
muscle is only part of the JZ adductor). The JL compressor might have the same origin as the J/ 
dilatator, but more likely it represents the very hindmost ray-muscles. 

In the males of the Holocephales (pl. VI, fig.69—71) the separation between a proximal 
muscular group and a distal one, placed on the appendix-shaft, is, as before mentioned, more strongly 
marked than in the Plagiostomes. The proximal group is formed by a J/, adductor, corresponding 
to that of the latter, as to the detailed structure of which I refer to the special part; a separate .1/ 
extensor is not found. The distal part is also here composed of a J/. dilatator and a AL. compressor, 

1) This gland was already seen long ago. J. Th. Klein (Historie piscium naturalis promovend missus tertius etc. cum 


observationibus circa genitales Raja maris etc. 1742), as far as I have seen, is the first author, who mentions it. He thinks 
the gland to be a kind of testis («forte officina seminis»), but observes that he has not been able to find any connections 
with the kidneys, nor with «vesiculis seminalibus» — «adesse tamen possunt». E. Olafsen in his Icelandic vovage (IT p. 958) 
takes the same view of the gland as Klein. 

2) The figure of Acanthias 2 given by v. Davidoff, l.c. pl. XXIN, fig. 12, is not correct with regard to the direction 
of the fibres; so I have given a new figure. 


_The Ingolf-Expedition. IL. 2. ! 
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the latter being of special interest with regard to a comparison with the Plagiostomes; it is much 
thicker than the JZ dilatator, and covers the lateral surface of the stem-piece 46,, and of the piece 6 
to the terminal part. Into this muscle sinks through the dorsal appendix-slit a continuation of the 
outer skin as a «glandular-bag», which on account of its simplicity might be called «rudimentary», 
when compared to that of the Plagiostomes, as it has evidently remained in a similar stage of 
development as that, with which it begins in those; by a further development forward and ven- 
trally a quite similar glandular bag would arise as the one described as characteristic in the Pla- 
giostomes. The direction of the fibres of the JZ compressor is rather peculiar in the Holocephales 
(see the special part); here I shall only mention that part of the fibres seen dorsally (fig. 70), runs along 
the lateral edge of the appendix-slit rather straight from the piece @ backward in quite the same 
manner as in the corresponding part, the «outer lip-muscle», of the JZ compressor in the Plagiostomes. 
The whole structure of this muscle forms, as it seems to me, an incontestable proof as to the correct- 
ness of my interpreting the muscular coat of the glandular bag of the Plagiostomes as part of the 
skeletal muscles proper. 

In the female the whole muscular system of the appendix is wanting; according to vy. Da- 
vidoff the little terminal joint has an attachment for part of the dorsal muscles arising from the 
wall of the body (ic. p.477, pl. NX XIX, fig. 18, As), corresponding to the attachment of the same muscle 
on the piece 6, in the male; just on account of this v. Davidoff explains the terminal joint to be 
homologous with this piece. 

The fin-muscles of the male have been rather slightly treated in the earlier literature; a com- 
parison between several forms has been almost quite out of the question, only a few forms having been 
described. Thus among the Sharks Acanthias has already been mentioned by Bloch, among the 
Rays some Raja-species by several authors (Raa radiata very briefly and incompletely by Bloch, 
Raa circularis |or clavata| by Duvernoy, R. clavata by Vogt & Pappenheim and later by 
Moreau), Chimera monstrosa by v. Davidoff. Petri alone has examined several different forms 
and tried to make a comparison, but he cannot be said always to have been successful or to have 
found the correct interpretation. While he upon the whole pretty correctly has interpreted the muscle 
I have called AZ adductor, — his MZ flexor pinne, or pterygopodiz, a name rejected by me as presum- 
ably not suitable, — and JZ dilatator, a name introduced by him (at all events in Seylliam, Acanthias 
and 7orpedo), the other muscles have either been misapprehended or not at all mentioned. The JZ extensor 
he has only seen in .Scyd/iam and Raja, where he calls it W. flexor pterygopodit interior, and of my 
AM. compressor he has only mentioned the part, which I have called the «outer lip-muscle» (of the 
appendix-slit), in Acanthias and Raja, and with different appellations, respectively as AZ levator (of the 
spur) and as JZ flexor biceps (which latter name is also given to a quite different muscle in Scyd/zwm), 
and he‘has assigned to it different, partly misapprehended, functions. It has already been observed 
that both Petri and all other authors, who have mentioned the glandular bag, have understood the 
muscular wall to be a separately developed dermal muscular system, and consequently omit it by the 
mentioning of the fin-muscles proper. In the special part account will be rendered of the earlier 


literature, and the particular works will be referred to. 


a 
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2. Special Part. 
Selachoidet. 


Sptnacid@, 


Acanthias vulgaris Risso. 
(Pl. I, fig. 10, 11.) 

The common picked Dog-fish has been so often examined that I think a more particular de- 
scription of the external features of the copulatory appendages to be superfluous; I may refer to 
Petri‘) (with regard to whose description, however, I must remark that the investment with dermal 
teeth at the places of transition to naked parts does not cease gradually, but is quite sharply bounded; 
the dorsal side is wholly naked, as is also on the ventral side the hindmost point of the terminal part), 
as also to the earlier description by Bloch?) and Homes). In a specimen of the length of 64°™ the 


following measures were found: 


Length of the appendix (from the fore-edge of the cloaca). . 65°" 
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The skeleton has not been quite correctly described by any of the earlier authors+). 

Between the basale and the appendix is found only one short joint (é,), and besides the dorsal 
piece 5); this latter articulates anteriorly with the basale, posteriorly with the appendix-stem 4, and 
medially with 6,; its lateral edge is convex, projecting somehwat in the shape of a roof over the two 
hindmost rays; these rays are borne by the piece 6,, and are often coalesced; they are stronger and 
longer than the last ray but two, which latter comes from the basale. 

The stem of the chief piece of the appendix has a length like @-+ 6,, and proximally towards 
its articulation with 6, is found a ridge (at 6 in fig. 1o) projecting in a somewhat keel-like manner; 
in the hindmost half it has laterally a little trough-like hollow. The soft end-style is short®), flatly 
rounded, and reaches not nearly to the end of the terminal part. The dorsal marginal cartilage?) 


(Rd) can forward be indistinctly traced as a rounded ridge to about the letter x in fig. 11 (it is more 


7) 1c: p: 300, pl. XVII, fig. 5, 4. 

Ac. 1788, ps9, pl2;. fig. 1. 

3) On the Mode of breeding of the Ovoviviparous Shark ete. Phil. Trans. 1810, Pt. II, p. 205, pl. IX and N; in the 
lastmentioned place the ventrals and the appendages have been drawn in a position, which they scarcely naturally would 
be able to have. 

4) Drawings are found not only in Bloch, Gegenbaur and Petri, but also in Molin: Sullo scheletro degli 
Squali, pl. ITI, fig. 7; Memorie dell’ Ist. Veneto, vol. 8, 1859, but without any explanation or description in the text. 

5) Gegenbaur, fig. 16, 6; Petri, fig. 5 D, 7’. 

6) Gegenbaur, fig. 17, 7; it has been quite overlooked by Bloch and Petri. 

7) Mentioned neither by Gegenbaur nor Petri. The hindmost end of it is the Processus @ «am Schienbein 


thras 


(l.c. fig. 3) of Bloch. Neither of these authors have seen independent marginal cartilages in dcanthias. 
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distinct, when the piece is dried); posteriorly it is distinctly elevated as an edge of the appendix-slit. 
The ventral marginal cartilage (Rv) is shorter, resembles the corresponding one in the Greenland 
Shark, and has, as in the latter, a plate-like part") folded to the dorsal side; on the concave inner 
side it has furthermore a strong, elevated process; in the furrow between this process and the folded 
part the proximal end of the «thorn» is placed. 

There are four terminal pieces. 

Td?) is narrow, with the foremost part of its medial edge closely connected with the end-style, 
and behind this with the edge of the ventral piece Zz; distally it takes the form of a flattened, sharp- 
edged hook; this hook-shaped part rises uncovered through the skin, is smooth, shining, and dentine- 
like. Za is with part of its lateral edge connected with a quite thin, plate-formed piece3), 7@,, also 
anteriorly connected with the marginal cartilage Rd; it is placed in the skin forming the dorsal lip 
of the appendix-slit of the terminal part, and corresponds to the piece 7d,, indicated in the Green- 
land Shark. 

The ventral terminal piece, 774), is considerably broader and longer than the dorsal one, 
rounded on the ventral (outer) surface, hollowed like a spoon towards the appendix-slit; except the 
hindmost part it is firmly calcified; the foremost part of the medial edge is connected with the end- 
style, aud behind this with 7d, the hook of the latter lying freely in the outermost spoon-like end of 
the former piece; in the proximal end it has medially an articular process for articulation with the 
above mentioned process of the concave side of the marginal cartilage Av, and its lateral edge is 
firmly connected with a strong, thin membrane (fig. 11, 77), serving in the foremost part for attaching 
the outer lip-muscle of the glandular bag; this membrane then corresponds to the similar, but thicker 
one in the Greenland Shark, and to the piece 7zv, in SfArnax. 

The fourth terminal piece, 73, is the one called the spur» 5) by the different authors; with the 
proximal, somewhat head-shaped end it is attached inside of the folded plate of the marginal cartilage 
Rv to the above mentioned process, and to the proximal and lateral end of the piece 77; it is formed 
as a triangular thorn or spine, longitudinally somewhat twisted, with two concave surfaces; it is firm, 
shining, dentine-like, and the greater part of it is uncovered by the skin. It can be moved quite in 
the same manner as the corresponding spine in the Greenland Shark. 

The muscular system. The JZ adductor shows the general typical relations. The JZ extensor 
reminds very much of the same one in the Greenland Shark; as in the latter it has here its origin 
on the medial side of the basale and 4,, stretches over the «knee» of the appendix-stem as a thin, 
flat covering over the J/ dilatator, and inserts itself along the boundary line of the dorsal marginal 
cartilage. 

The JL dilatator originates proximally with a dorsal portion at the same place as the AZ extensor 


and quite covered by it, that is to say some way up on the basale; on the ventral side its proxi- 


') Bloch, Processus d; Gegenbaur, fig. 15, 16, a; Petri, fig.5, D, & pr; regarded by all only as a process on 
the chief piece. 

7) Bloch, der Haken, fig. 2, ¢, fig.6; Gegenbaur fig. 16, 17, 0; Petri, fig. 5, 22. 

3) Petri, fig. 5, /a; it is neither mentioned nor drawn by Bloch or Gegenbaur. 

4) Bloch: der breite Knochen, fig. 2, d, fig.5; Gegenbaur, fig. 15—17, c; Petri, fig. 5, 6”, he interpreting it as 
the terminal joint of the stem. 

5) Bloch, der Sporn, fig. 2, ¢, fig.4; Gegenbaur, fig. 15, 16, a’; Petri, fig. 5, sf and ca. 
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mal origin accordingly is much more backward, at the distal end of the JZ adductor; it is inserted as 
usual, its aponeurosis being especially attached to 77 and 7d; the latter piece, «the hook», is turned 
(round its medial edge as the axis) out of its position in the spoon-shaped end of the former, when 
the muscle is contracted during the dilation. 

The part of the JZ compressor wrapping the bag, is much distended, and consequently rather thin, 
corresponding to the considerable extent of the bag anteriorly (see fig. 4 inthe text). The part inserted 
on the lateral surface of the appendix-stem, is very small, reduced to a few bundles of fibres on the 
proximal end of this part of the skeleton, which otherwise is almost quite enclosed by the JZ dlatator. 
The part, which as «outer lip-muscle» forms the lateral limit of the appendix-slit, seems to me to 
receive in its surface some fibres coming from the muscular layer originating from the lateral muscles 
of the body, but otherwise it originates as usual on the hindmost rays and on 3; it is inserted with 
a kind of tendon in the above-mentioned membrane on 77, and consequently it acts antagonistically 


against the JZ dilatator, and at the same time lays the spur 7}'). 


Spinax niger Bonap. 


(Bly iis: 125, 132) 


The very peculiar-looking appendages in this common Shark have singularly enough been 
very little mentioned by earlier authors, and by many, also among the later, they are not mentioned 
at all. Gunnerus?), in his description of the «Sort-Haa», says: «they (i.e. the two Jembra genitalia) 
were supplied with some sharp bony spines, such as I have seen on the d/emdbra of several Rays, 
when the ends have been turned inside out.» Kroyer3) says: «At the end of the copulatory appen- 
dages of the males are found three crooked thorns or horny claws, and a tapering dermal flap, which 
behind projects a little over these claws. The claws are movable against each other, and form a kind 
of prehensile organ. In the position of rest they are hidden between a pair of small cartilaginous 
plates, and the skin covering these plates.» This is the most complete, and also, I think, the most 
correct description I have seen4). Duméril5) gives a drawing of the appendix, but with no explana- 
tion whatever (nor in the text neither); the drawing is rather difficult to understand, neither is it 
correct; thus the dermal flap mentioned by Kroyer appears in this figure as a thorn, although it is 

1) Petri (lc.) designates this part of my JZ compressor as M. levator (fig. 5, m/), and attributes to it a dilating 
effect, having «allein die Aufgabe diesen (den Sporn) zu heben», and thus he in this place speaks of two dilating muscles. 
The incorrectness of this, however, is easily pointed out. Contrary to Petri, Bloch upon the whole has a correct understanding 
of the mobility of the spur, speaking (lc. p.13) of «einen sehr sonderbaren Mechanésmus, Davon mir wenigstens in der 
Anatomie kein 4hnlicher bekandt ist». Bloch has a chiefly correct description of the muscular system; he distinguishes between 


three muscular portions, the first of which being the ventral ray-muscles, the second, which he compares to the «adductor 
femoris» in man, is my AZ adductor, the third AZ dilatator + my M. extensor. He describes the glandular bag as a parti- 


cular organ, to which he does not ascribe any muscular walls, as he supposes that the other (2) muscles expel its «klebrigte 


Feuchtigkeit». Neither has Petri seen my dZ. extensor as a separate muscle in Acanthias (see his fig. 5, 4, and the descrip- 
tion p. 302); but it is also to be acknowledged that in this species it is very closely connected with the 1/ d7/afafor, especially 
proximally. 

2) Throndhjemske Selskabs Skrifter II, 1763, p. 319. 

3) Danmarks Fiske vol. III, 1552—53, p. 908. 

4) Miiller & Henle, System. Beschr. der Plagiostomen, 1841, p. 86, say: «Kein Dorn an den miinnlichen Anhingen 
founded, I suppose, on young specimens, in which only the soft dermal flap is seen. 

5) Hist. nat. des Poissons, vol. I, 1865, the atlas, pl. IV, fig. 13. 
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quite soft. Lilljeborg!) only says: «The copulatory organs of the male are small and pointed, and 
reach only a little behind the ends of the ventrals; they are until towards the end coalesced with the 


ventrals.» As no thorns are mentioned, L. must have examined only undeveloped appendages. 


The appendix, when fully developed, is 


short, clumsy, thick, and reaches only a very little 

, 
gaNe \ a farther backward than the end of the fin-membrane, 
Week the free part of which is also very short. Dermal 


teeth are not found, neither on the dorsal, on’ the 
medial, nor on the greater part of the ventral side, 


except on this latter laterally, near the fin-mem- 


brane. In the numerous, developed appendices, 


Fig. 5. Spinax niger. The appendage of the night side 
with part of the fin-membrane, seen from the dorsal side, 
somewhat enlarged. The terminal part is dilated. / the 
folded, free end of the fin-membrane; at o the fin has 
been cut from the body. af the dilated part of the 


examined by me, the terminal part was always 
very much dilated, and such was also the case in 
the specimens, I have caught alive; in the dilated 
state the terminal part stands almost at a right 
angle to the stem, its hinder end with the soft 


dermal flap (2) pointing inward towards the middle 


ere line; the dilated part of the furrow then looks 
appendix-slit. 

Fig. 6. The dilated terminal part, seen from behind. a@ 
the soft terminal flap. a@/ the spot where the appendix- 
slit passes into the dilated, terminal part of the furrow. 


like a concave sole of the foot, in whose «heel» 
is seen the opening, through which the secretion 
of the glandular bag is probably ejected. Three 
polished, hard points protrude like claws through the skin, one at the dorsal lip of the furrow, the 
second at the ventral lip, and the third, and longest, juts out, ventrally and laterally, from the spot, 
where the fin-membrane becomes free of the appendix. 


In specimens of the length of 35,5°"—38,5°" the following measures are found ?). 


Length of appendix (from the fore edge of the cloaca) . . abt. 2,5°”-—35:™ 
=~ =) the spant, theeno ie clemitloe smn iene m nent eae Seeeezcin 
—= ithe; terminal@ partie. 4s cur mceecteneh et es teenie: So ie 
_ = othenappeudixcsii tues sesso cee, memento = j,sem 
Breadth of thesappendine yg cues cecg-seicman cess cre en een eee - 0,6em—o,8em 


The skeleton. Between the basale and the appendix are found two small pieces (4, and 4,), 
each bearing one of the two hindmost rays (accordingly 6, + 6, in Sfpimax = 6, in Acanthias); never- 
theless these rays may be found coalesced, and are, as usually, directed straight backward, parallel to 
the appendix. The piece 7 is relatively somewhat longer than in Acanthias, but of a similar form. 

The axial part of the chief piece of the appendix is somewhat more clumsy than in Acanthias, 
but otherwise of a similar form, and also supplied with a short, soft end-style; including this latter 
the stem is only a little longer than the basale. The marginal cartilages, too, show chiefly the same 


relations as in Acanthias. 


1) Sveriges och Norges Fiskar, vol. 3, 1891, p. 677. 
2) It is somewhat difficult to obtain exact measurings on account of the terminal part being bent. 
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The terminal pieces are ‘5. 

The dorsal one, 7@, is somewhat s-shaped, round, and articulates medially with the end-style, 
while the hindmost part of it projects through the skin as a curved, polished claw; as in Acazthias, 
it is united with a thin lamellar piece, 7¢,, which piece, with the exception of the hindmost point, is 
quite covered by the skin forming the dorsal lip of the furrow. 

The ventral piece 7v is also somewhat s-shaped, broader than the dorsal one, thick at the 
base, becoming thinner distally and laterally; it is concave like a spoon on the side towards the 
furrow, on the other side rounded. At the proximal part of the lateral edge it is firmly united with 
a hard, dentine-like piece 7v,, which in <Acanthias is only represented by an uncalcified mem- 
brane. This piece is before (proximally) prolonged to a long, flat end, behind (distally) to a shorter 
one, projecting through the skin as the before mentioned claw in the ventral lip of the furrow; the 
piece is rather narrow, ventrally concave, dorsally rounded. In moying it follows the piece 77%. 

The last piece 7, corresponds to the thorn in Acanthias and Sommniosus, and is also here 
formed as an elegant, bent, rounded and completely smooth thorn with the proximal end head-shaped. 

It is quite out of the question that these «claws», as supposed by Kroyer, should be able to 
act as a «prehensile organ», as they cannot properly be moved against each other; but they will be 
very able to fix the appendix firmly in a hollow, as by the dilatation of the terminal part their points 
are turned in three opposite directions, as may be seen from fig.6 in the text. 

The muscular system. From the J/ adductor has been separated a long, flat bundle as a 
particular muscle originating before from the medial aponeurotic stripe together with the other 
fibres of the JZ adductor, and then on the dorsal side passing obliquely over the JZ extensor and 
next over the JZ, dilatator; on the appendix it follows the appendix-slit, and forms together with the 
M. ditatator the medial lip of this slit; partly it is attached in the skin of this lip, but chiefly on the 
proximal end of the piece 7¢,. This muscle evidently is instrumental in increasing the dilation of 
the terminal part, which dilation, as has already been indicated, seems to be especially great in SAznvax. 

The JZ extensor is almost as in Acanthias, that is, not sharply bounded from the dorsal part 
of the AZ. dilatator. 

This latter, on the contrary, is on the ventral side distinctly bounded from the J/ adductor 
by a line running obliquely from the lateral side down towards the medial side. Its aponeurosis, as 
in Acanthias, is especially attached to 7d and 77. 

The glandular bag (the JZ compressor) does not in any of my numerous specimens reach quite 
to the pelvis, and accordingly it must be termed proportionally small. Its «outer lip-muscle» as usual 
originates from the piece # and the hindmost rays, and is with its principal portion very distinctly 
inserted on the piece Zz,, with another portion on the folded part of the ventral marginal cartilage 


(not on the thorn 7%). 


Scymnus lichia Bonap. 


A skeleton in the Zoological Museum (from V. Frit in Prague). 
In this specimen the appendix only reaches a trifle farther backward than the fin-membrane, 


and the condition of the terminal skeleton makes it probable that the organ is not fully developed. 
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Between the basale and the appendix-stem is found one piece 6, bearing the two hindmost 
rays. The piece # is rather large, flattened, with an edge turned towards the dorsal side. 

The appendix-stem is as long as &-+ 4,; its proximal part below the knee is somewhat bent, 
medially convex, otherwise of a similar form as in the Greenland Shark, i.e. distally lanceolate; the 
end-style is very short. The dorsal marginal cartilage is a very narrow ridge, reaching forward almost 
to #; the ventral one is much longer than in the Greenland Shark, occupying almost the whole 
length of the appendix-stem as a rather high, firm, and hard lamella, the distal part of which forms 
a but small, very narrow, folded plate, properly speaking only an indication of such a one. 

Among the terminal pieces the piece 7d is still quite soft, not separated from the other tissue; 
Tv on the contrary is hard, and reminds, as to its form, of the corresponding piece in the Greenland 


Shark. 7, is present, but small, and no doubt not yet quite formed; whether in the developed organ 


it is hidden by the soft tissue — so that the observation by Miller & Henle: «Die mannlichen 
Anhange ohne Stachel» (l.c. p.gi) so far may be justified — I must leave undecided; the observations 


of these authors concerning the ventral appendages are however, as it turns out, often quite unreliable. 


Scylliida. 


Scyllium canicula (L,.). 
(PI igh 16, 17): 


The copulatory organs are mentioned by several authors, generally, however, without any par- 
ticular description, as these authors especially attach importance to one peculiarity in the ventrals of 
the male, which (in all stages) forms an easy distinctive mark between Scylliwm canicula and Sc. stellare 
(cateulus)*), viz. that the ventrals are completely coalesced dorsally of the appendages, and in the 
middle of the hindmost edge of this coalesced part only a small incision is found. By a fold 
of the fin-membrane, passing over the proximal part of the appendages, these are also partially 
covered on both sides ventrally, and thus they are placed as tongues in a bell, which is open on the 
lower side, their hindmost ends reaching to or even farther (abt. 5™™) than the hindmost edge of the 
bell2). The whole dorsal side (i.e. the side towards the body) of the coalesced ventrals is covered 
with dermal teeth and pigmented (spotted like the skin of the animal in other places), and this cover- 
ing is continued round the edge to the ventral side, where it is quite sharply limited; the other ven- 
tral part of the coalesced fins (the part in contact with the dorsal side of the appendages) is naked, 
unpigmented, and soft. 

The appendix (in two specimens, when measured from the cloaca, abt. 43™™ long, abt. 6™™ 
broad at the base of the terminal part, which is of a length of abt. 24™™) is straight, posteriorly some- 

1) See for inst. Miller & Henle, le p.7, 10 Kroyer, lec. p.824. Dumeéril, lc. p.316, 317. Lilljeborg, 
Lic. p: 650. ‘Petra, Itc p..303,, and tig: 6: 

2) The words of Lilljeborg lc. p.650: «The male has small copulatory organs, not reaching to the hindmost points 
of the ventrals, and scarcely of half of the above given length of these fins» do not apply to the developed state. Neither 


can the figure 6 of Petri represent the developed appendages, and it is upon the whole bad; the appendages are in this 
species never so clumsy; the description at p. 303 is only ill adapted to Sc. cazicuda, and not very well to Sc. catulus. 


OO 
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what conically tapering, on the greater part of the surface covered with dermal teeth; only immediately 
at the cloaca the dorsal side is naked, as is also the outermost point of the appendix, which is soft and 
papillous; from here a naked, depressed stripe reaches forward on the medial side of the terminal 
part"). On this part the dermal teeth have another shape than elsewhere on the animal, being longer 
and more pointed, like small thorns with the points turned towards the base of the appendix; 
accordingly the hinder part of this is rough to the feeling when rubbed backward, contrary to what 
is the case elsewhere on the animal. The appendix-slit is covered in the terminal part by a thin, 
soft membrane arising from the dorsal (inner) lip; when this membrane is thrown back, the furrow 
is found to be open as usual; but above the terminal part it is only represented by a groove in the 
skin, not very deep; the slit, which in the Sharks, hitherto mentioned, is quite open, is in this animal 
under the dermal furrow by coalescing formed into a tube reaching to the base of the organ near 
the cloaca, and first here an opening is ‘again found, an oval aperture through which a sound may 
be brought into the glandular bag. This latter accordingly has two outlets, one at the base of the 
appendix, the other between the movable parts of the terminal part’). 

The skeleton. Between the basale and the appendix is found one very small piece (4,) 
bearing no rays; the piece # is also inconspicuous, somewhat triangular, with a broad articulation 
before with the basale, a narrow one behind with the appendix-stem. 

The appendix-stem is of about the same length as the basale; it is calcified to a rather 
considerable degree; the soft end-style reaches to somewhat more than half the length of the 
terminal part. 

Both marginal cartilages are specially strongly and peculiarly developed, which will be seen from 
fig. 16 clearer than from a description. The dorsal one (4d) reaches (as is usual) somewhat further 
forward than the ventral one, but in the dorsal middle line it joins with the latter for a long way by 
a firm «suture», so that the two cartilages together with the stem form a complete, firm tube, open 
before where the glandular bag joins it, and behind at the terminal part. Thus the part of the ventral 
marginal cartilage assisting in the forming of this tube, corresponds to the folded plate of the ventral 
marginal cartilage in the before mentioned Sharks 5). 

The number of terminal pieces is four‘), completely corresponding to those in A canthias. 
Td is narrow, somewhat triangular; along the side towards the furrow it is connected with a thin, 
style-shaped piece, 7¢, which proximally becomes broader, and reaches a little under the dorsal mar- 
ginal cartilage. Zz is broader, lengthened-oval, rounded on the outer side, towards the furrow slightly 
hollow, thick, and solid. Between its proximal end and the ventral marginal cartilage is inserted a 


well developed piece, 7}, which is not formed as a thorn, nor can it be erected to such a position, as 


1) At x in the fig.6 of Petri. 

2; Davy, J.: On the Male Organs of some Cartilaginous Fishes, Phil. Tr. vol. 10, 1539, p. 146, has already mentioned 
this fact in Scy/iwm Edwardsit; Petri represents it lc. p. 304. 

3) As Petri has not seen the marginal cartilages as such in dcaxthéas, he has in Scyé/izm understood them to be 
something particular in this genus. 

1) When Petri also finds four pieces in Scy///wm it arises from his counting the end-style of the stem (” fig. 7, C); 
he has really overlooked one piece, viz. Td@>. 


on 


The Ingolf-Expedition. IL 2. 
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the corresponding piece in the hitherto mentioned Sharks. All these terminal pieces are hard, white, 
china-like, but none of them protrudes with any part through the skin. 


The muscular system is as in Sc. sted/are, where it will be more particularly mentioned. 


Scyllium stellare (L.) 
(PL II, fig. 13—19; pl. VI, fig. 65—66.) 


As upon the whole the ventrals of the male as to contour and shape are different from those 
in the preceding species, so it is also the case with the appendices. The ventrals are also here coa- 

lesced!), but only for a short way (in one 
yi specimen of the total length of go™ the 
coalesced part has a length of 16™™); the 
small cut in the posterior edge in Sc. 
camicula has here become a large slit 
(in the specimen mentioned above about 
26™"); the dermal teeth also spread to a 
greater extent on the ventral side of this 
part of the fin. As furthermore no lateral 


fold of the skin is found on the ventral 


side covering the base of the appendices 
> ) 


t 4 


BR 


and corresponding to the one mentioned in 


Fig. 8. 
Sc. canicula, no «bell» is formed here. 

Fig. 7. Scylium stellare. The appendage of the right side seen 
from the ventral side; about the natural size, @ abdominal pore. 
F fin-membrane, / winglike process. the posterior fin edge; it is far more big 
Fig. 8. The same appendage seen from the dorsal side; the coa- 


The appendix reaches just outside 


i i YC. CANIC sti 
lesced part of the membrane of the ventral is cut up, and thrown and clumsy than in Sv. canicuda, but still 


back. The arrow indicates the direction, in which a sound may be the details remind of the latter, they are 
brought into the appendix-canal. 3 
only coarser and more conspicuous. 


In a specimen of a total length of go the following measures were found: 


Length of the appendix from the fore-edge of the cloaca to the hindmost point . 61™™ 


Sm ie, AOE! PAR oe ae acs we A eiedine ond ee. 2 oan ae ee eee ee Bonn 
atv “a wee a teLinimalspart....° Jancms ee eee. ee cas ans ence ey gyeis 
Breadth. ot the appendixa aboverthe- terminals panty esse e eeieneme cee enna ene TArm 
_ - - — across - = = Fa lsteirsnaat font, Gs Migdeek Dane eee eee meme Te 


The terminal part is relatively larger than in the preceding species, and its peculiar appearance 
is especially caused by the strongly developed process /, which is only indicated in the preceding 
species. This process is on the ventral side (fig. 7) hollow, and the bottom of this hollow is naked, 
which nakedness continues on the soft, outermost point. The greater part of the appendix is also 


1) When Lilljeborg lc. p. 655 tells that the ventrals in Sc. s/e//are are not coalesced, he is not quite right. Miiller 
& Henle lc. p.1o state the fact correctly. 
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here covered with dermal teeth; besides the parts mentioned only the surroundings of the anterior 
aperture of the glandular bag are naked. The points of the dermal teeth are also turned towards the 
base of the appendix; they are longest and most pointed on the dorsal side of f and 2 The appendix- 
slit is closed (to an extent of abt. 15™™) in advance of the terminal part, as may be seen by throwing 
back the dermal lip x—.’ in fig. 8; accordingly we have as in Sc. canzcula two outlets for the secretion 
of the glandular bag. 

The skeleton in its main features is as in Sc. canicula, but the appendix-part of it is 
much more clumsy and peculiarly twisted. One small 4, without rays, and a little # with rounded 
contour are found?). 

The appendix-stem, from the articulation with J, to the end of the style, is of the same length 
as the basale; it is somewhat bent with medial concavity; the end-style of about half the length of 
the calcified stempiece; at the distal end of the former the medial edges of both the adjoining ter- 
minal pieces form a rather sharp knee. 

The marginal cartilages are principally like those in Sc. canicula; Rd is posteriorly somewhat 
longer than /zv, and is distally and medially a little hollow. 

The terminal pieces are four, three of them white and hard. TZd is formed somewhat like 
a roof and as broad medially as Zz is ventrally; 7d, is mainly as in canzcula; Tv is rounded on the 
outer side, somewhat concave towards the slit, 7; in my specimen is not calcified; but a soft, 
fibrous cartilage, joining with 7v and placed in the lip 7, in my opinion represents this piece’). As 
in Sc. canicula none of the terminal pieces are seen through the skin. 

The muscular system. From the medial marginal part of the J/ adductor have been 
branched off two separate muscles: fig. 65, fig.66 @, and a. 

Ii we look at the ventral side (fig. 65) the fibres of the marginal part are seen as a powerful 
muscle @,, anteriorly originating from the medial aponeurotic stripe, and posteriorly inserted on the 
proximal part of the appendix-stem close to the ventro-lateral edge of the skeletal orifice for the 
glandular bag; but part of its fibres attaches to the basale, and another part runs into the JZ dilatator. 
Looking at the dorsal side (fig.66) we find the edge formed by another muscle @,, anteriorly only 
indistinctly separated from a;, but posteriorly distinctly enough, as here a foremost portion of the 
M. dilatator originating from the medial side of the basale, wedges in between both. This muscle @, 
distally joins with the JZ eatensor (£), and together with this is inserted by a tendon below the 
«knee» of the appendix-stem. 

The JZ dilatator is enormously thick, and originates with the greater part of its mass from 
the appendix-stem until the boundary of the marginal cartilages, but, as already mentioned, a portion 
of it arises from the medial side of the basale; part of this muscle distally joins in the composition 
of the peculiar process / (it is the same in Sc. canécula, where this process is much less conspicuous), 
which by no means, as Petri says, is composed exclusively of «verfilztem Bindegewebe>. 

1) Petri lec. fig.7 C has distally of # (7 in Petri) another little piece (7”), which is not found at all in my specimen, 
and which upon the whole I do not think to be normal (originating from a rupture ?); furthermore a piece (77) which he 
(p. 305) compares to a «knee-cap»; this is, however, scarcely to be regarded as a particular piece, but, I suppose, only a strongly 


calcified eminence on the stem. 
2) Petri, fig.7 CG x: 


tn 
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M. compressor. The bag-formed part of this muscle is rather long, and reaches considerably 
forward of the pelvis. On the contrary, the part forming the «outer lip-muscle» is rather small 
(smaller than in my figures); as usual it originates from the stem-skeleton (#) and from the hindmost 
rays, and is inserted on the proximal edge of the ventral marginal cartilage; it will here scarcely be 


able directly to contract the dilated terminal part’). 


Pristiurus melanostomus (Bonap.). 


(Pl. II, fig. 20, 21.) 


The ventrals of the male of this species are also dorsally coalesced in a similar manner as in 
the preceding two Scyilliidz), but to a still less extent than in Sc. stel/are, and a deep curve separates 
the coalesced part into two fin-laps. The appendices reach far behind the fin- 
membrane3), in a specimen of the length of 78°™ to 23™™ behind the point 
of the fin-membrane; the whole length, from the hindmost edge of the 
cloaca, is 50™™; the part quite free of the fin is 35™= long; the largest 
breadth of the organ is about 7™; the terminal part has a length of about 
25". The ventral side is covered with dermal teeth, except the hindmost, 
soft, as it were, convoluted part (abt. g™™ long), on which still scattered 


groups of teeth may be seen; the dorsal side is naked, as are also the 


ee 


adjoining parts of the medial side, where they are covered by the fin- 


membrane; on the free edge of the lip 7 a few scattered rows of dermal 


rs teeth are seen. The dermal teeth are generally very fine; as in the fore- 
Fig. 9. going species their points are on the terminal part turned towards the 
PPLE NEI Osos base of the appendix. ‘The dentition on the coalesced fin-parts is as in 
The right appendage seen Sc. stellare. 
from the dorsal side; about 
the natural size. The fin- The peculiar appearance of the appendix will be seen with sufficient 


membrane is cut through, Alek 5 : - - 
: istinctness fr g.9. The furrow anteriorly is 7 o 
Be ay leat | ae ager tness from fig. 9 y opened by a large, easily 


larger basal opening of the distended slit of a length of 8—1o™™; behind this slit it is closed for an 
appendix-slit; between the 


eiestie te Han cogil ia equal length, and again open in the terminal part. In spite of the great 


coalescing-) The iother signs dissimilarity in general when compared with the appendix of the preceding 
as in fig. 8. i 
Seylliidee, a closer examination will show a rather considerable similarity with 


these, especially with Sc. stedlare: corresponding to the peculiar process / of the Scyllia is found a thin, 


soft dermal process, which may be folded towards the furrow (as in fig.9), or spread in a wing-like 


1) This part of the AL compressor has been quite overlooked by Petri, who has seen and drawn the other muscles, 
and given’ them the following names (see 1.c. pl. XVII, fig. 7, A and B): 
The muscle here marked 4 (the chief portion of the AZ adductor) = fi.m.p. i.e. flexor major pinne. 
7 uss z = ay = fi.p.b. i.e. flexor plerygopodit biceps. 
- . — a2 = fi.p.ex. i.e. flexor plerygopodii exterior. 
The AZ extensor here marked B= fi.p.t. i.e. flexor plerygopodit interior. 
What Petri calls «flexion» must, I think, rather be regarded as an adduction connected with an extension of the appendix. 
2) The expression used by Lilljeborg lc. p.660 «their inner edges are not coalesced» is accordingly not quite 
correct. The appendices are shortly described at p. 662. 
3) Comp. Gunnerus: Om Haae-Gelen, pl. I, 7% (Trondhjemske Selsk. Skr., II.) 
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shape to the medial side; to the lip 7 which in the Scyllia is turned into the furrow, corresponds 
the part in Pristiwrws marked with the same letter, to the naked dermal fold 7 in one corresponds the 
naked dermal fold z in the other, ete. 

Also the skeleton shows the near relation to the other Scylliide. Between the basale and 
the appendix is found (ventrally) a very small, quite rudimentary piece 4, which of course bears no 
ray; dorsally is found an also very small piece /%. 

The appendix-stem and the marginal cartilages are much like those in the Scyllia. The 
stem is twisted longitudinally in a similar manner as in Sc. sted/are, but is not bent medially. The 
dorsal connection of the marginal cartilages, however, is not so close as in the Scyllia; the two 
pieces may here be forced a little from each other. 

The number of terminal pieces is five, if to the terminal pieces we will count a piece, Rd.,, 
which has not been found in any of the Sharks, mentioned in the foregoing; it is joined movably to 
the hindmost edge of the dorsal marginal cartilage, and is situated in the dermal fold below the 
asterisk in fig. 9. 

Td and 7zv are long and narrow, and form at the end of the style a similar kneeshaped curve 
as in Scyllium stellare (in Sc. canicula it is only indicated); a slightly calcified or almost quite soit 
piece 7d, is found, projecting forward under the edge of Ad; 7zv proximally forms a rather broad 
plate, to the dorsal edge of which is attached a leaf-shaped, somewhat bent piece 7}. All the pieces 
are completely hidden in the skin. 

The muscular system is substantially quite the same as in the Scyllia, the only 


difference being that the «outer lip-muscle» seems to be still less developed in Pris¢zevras. 


Lamnide. 


Lamna cornubica (Gmelin). 


(PL TI, tig. 22;, 23-) 


In a specimen of the length of 2™ 5°", which in the beginning of November 1897 was driven 
on shore on the western coast of Jutland, the appendix has a length of 21°!) and a largest breadth 
of 4e™; the terminal part is 7,5°™ long. The whole ventral surface is densely covered with dermal 
teeth quite to the end; this investment ceases with a strongly marked boundary line on the medial 
surface, which is quite naked to the terminal part; this latter being almost quite covered with teeth 
until the margins of the appendix-slit, also on the dorsal side; the other parts of the flat dorsal side 
of the shaft are naked, and these naked parts are laterally marked off from those covered with teeth 
by a rather deep longitudinal dermal fold. Apparently the appendix-slit from before the terminal part 
and to a larger foremost opening at the base of the appendix is closed as in the Seyade; but in 
reality it is open, and for the whole way it is possible, though with difficulty, to press a sufficiently 


thin sound in between the margins of the marginal cartilages. On the medial side, immediately be- 


1 Lilljeborg l.c. p. 625 gives for a specimen of the length of 2,4™ a length of 25cm for the appendix, 
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fore the terminal part, is seen a small opening (/ in the fig. ro in the text) of a length of 1*/,°™; this 
opening leads into a deep, pocketlike invagination of the skin, lined with a soft continuation of this, 
similar to a mucous membrane. On the dorsal side of the terminal part, at the lateral base, a polished 
skeletal piece projects uncovered by the skin and like a thorn (7;). The terminal part is easily bent 
ventrally; if bent in that way, the thorn, as in many other Sharks, will rise mechanically, and stand 
out horizontally; it will immediately lie down again, when the terminal part is let loose. A dermal 
fold supported by the skeletal piece 7¢@, is prolonged forward into the tube formed by the marginal 
cartilages in such a manner, that this tube gets two outlets, one on each side of the lamella concerned; 
but the appendix-slit proper is situated laterally of this piece (¢ in fig. ro). 

The skeleton. Between the basale and the skeleton of the 
appendix is found (almost as in the Scylliudz) one very small piece 4,, 
highest on the medial surface, and otherwise quite low, that is to say, 
wedge-shaped; in connection with the distal end of the basale and the 
proximal end of the appendix-stem it bears the hindmost ray, which at 
the base is rather broad. The piece § is pretty well developed, and, as 
is usual in Sharks, connects the basale with the appendix-stem. 

The appendix-stem is very long, twice as long as the basale 
+ 6,; proximally it is only a little calcified (comp. Sedachus), but else it 
is firmly calcified in the surface until the terminal part, where it forms 
a very long style, reaching to the hindmost end of the terminal part; 
this style for the hindmost two third parts is calcified in the surface; 


its soft basal part is situated immediately under the above mentioned 


Fig. Io. pocket»; the distal end of the J/usculus dilatator passes into the firm, 

Lamna cornubica. The hind- fibrous ventral wall of this pocket, in such a manner that its aponeurosis 
st tt of the right appen- Ae _ , é z a 

ane ae fay ae ee. is firmly inserted in the perichondrium above the calcified part of the 
considerably reduced. / the style, as well as in the corresponding places of the two adjoining calci- 
opening of a pocketlike inva- ; : : : oe. 
gination of the skin. Tvs a fied terminal pieces 7d and 77; the soit part of the style and the joints 
dermal fold containing no ske- 


between the marginal cartilages and the two skeletal parts 7d and Jz 
will then act as a kind of articulation’). 


letal piece. 


The marginal cartilages are very long, hard, and thick; forward they reach almost to the be- 
ginning of the appendix-stem; the dorsal one reaches somewhat longer forward and also somewhat 
further backward than the ventral one. In the greater part of their length the two cartilages are in 
contact with their margins; proximally the dorsal one is covered a little by the ventral one, the 
margin of the former being bent somewhat into the tube enclosed by both; behind, a little before the 
terminal part, they separate, and leave between them a slit broadening distally. 

The number of terminal pieces is four. 

Td and Tz are long, almost equally developed; their distal ends are not calcified, and do not 
reach quite to the end of the style. To the inner dorsal edge of 7d is attached a piece 7d,, which 


*) If we should suppose a skeletal part to be developed in the ventral wall of this pocket, it would in all respects 
be corresponding to the <covering-piece> 7 found in Rhina. 
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is a rather thick lamella only partly calcified. Also a piece 77, is indicated as a pretty long, thin 
lamella, which does not calcify or only calcifies to a very small degree (see fig. 10 in the text); it is 
connected with the proximal end of 7%, stretches forward inside the «thorn», and is with the anterior 
end firmly united with the aponeurosis, on which the «outer lip-muscle», bespoken afterwards, acts; 
by the pulling of this muscle at 77, and 7z the dilated terminal part is brought back, and the thorn 
T; situated between the two said pieces is laid. 7, has more particularly the form of a claw, whose 
proximal part is head-shaped and rather soft, wrapped in the soft tissue connecting it with the adjoin- 
ing pieces. 

The muscular system. The dz. adductor is distally not sharply separated from the JZ dilatator, 
as part of the fibres of the former passes into the superficial medial layer of the latter. The former 
muscle is quite woven together with the JZ extensor, so that it is only by preparing from the dorsal 
side far into the large, proximal muscular mass that a considerable portion of fibres is found, origin- 
ating from the basale, and having a direction common in the JZ extensor. 

The bag-shaped part of the JZ compressor is very long and rather thick; in the specimen 
examined by me, it is about gor™ long, of which 23°" are situated under the ventral skin before the 
pelvis'). The «outer lip-muscle» shows the peculiarity that in spite of the long ventral marginal car- 
tilage it is prolonged covering the dorsal surface of the said cartilage until the terminal part, where 
it acts on 7zv by means of the above mentioned lamellar indication of a 7y, in a similar manner, as 
this muscle acts in Sharks with a short ventral marginal cartilage. 

The JZ dilatator only covers a very small part of the dorsal side of the appendix-shaft, by far 


the greater part of the dorsal marginal cartilage being covered only by the skin. 


Selachus maximus (Gunuerus). 


The appendix has been briefly mentioned by Sir Everard Home?), somewhat more detailed 
by Blainville3), but not originally by Pavesi+), whose specimen, however, was a male; only in 
his second papers) does Pavesi briefly describe and draw (p. 353) the (undeveloped) appendix, and 
collects the whole literature treating of these organs, giving also in a table (l.¢. p. 4o6) the dimensions 
that may be put together according to the obtained facts. The image of the appendix that is to be 


got from the literature, is upon the whole only imperfect. I have not found any particular mentioning 


1) The glandular bag contained only a little mucus, while the tube of the appendix, and the above mentioned pocket 
as well as the inside of the terminal part were all filled with an extremely viscid, milk-white mucus, which made the fingers 
exceedingly slippery and was difficult to get washed off; it contained numerous cells of different size and shape, with oval 
or round nuclei staining very readily. 

2) 1)An anatomical Account of the Squalus maximus etc. Phil. Trans., 1809, 5. 207. 2) Additions to 
Phil. Tr., 1813, S. 230. Among other things the glandular bag is here mentioned as «a cavity between the skin and muscles 
of the abdomen, eleven feet long and two wide. The inner surface of this cavity is smooth, almost polished, and of a 
beautiful white colour; it contained a white mucus, extremely viscid and tenacious. 

3) Mémoire sur le Squale Pélerin. Ann. du Muséum d’Hist. Nat, T. 15, S11. 

4) Contribuzione alla storia naturale del Genere Selache. Ann. del Mus. Civico di Genova, vol. 6, 1574. 

5) Seconda Contribuzione alla Morfologia e Sistematica dei Selachi. Ann. del Mus. Civico, vol. 12, 1878. Besides 
the drawings quoted here one more drawing is found, only, however, a sketched outline, of evidently undeveloped appendices 


of a «Squalus maximus», in Carus und Otto: Erlauterungstafeln zur vergl. Anatomie. Part 5, pl. V, fig. VIII, 1840, 


an Account etc. 
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of the skeleton, but the following will, nothwithstanding it defectiveness, show, that the structure of 
the skeleton is like that of Lammna. 

In the museum of Copenhagen is found a pair of dried skeletons of these organs that 
have been got from a stuffed specimen (from California) of the length of 9" 15°™ (271/, Danish feet). 
By long soaking the dried softer cartilaginous parts 
swelled so much that upon the whole they might be 
thought to approach to the shape of the fresh skeleton. 
Of the parts of the fin skeleton proper is only found 
a little, somewhat triangular piece, situated proximally 
at the dorsal end of the appendix-stem; it must be the 
piece #, which is accordingly (as presumably also the 
piece 4,) quite small as in Zamma (and the Scyllitidz)’). 

The appendix-skeleton has a length of about 
m2); it may be doubted if all the terminal pieces have 


been preserved, but the principal features may be seen 


distinctly enough. The appendix-stem is calcified (the 
proximal end, however, not very much); the soft style 
is very long and rather broad, and reaches to the out- 
ermost end of the terminal part (comp. Zamna). The 
marginal cartilages are developed almost as in Lama, 
that is to say, they join dorsally without forming a 


firm suture, the edge of the ventral one overlapping 


that of the dorsal ones). The number of terminal 


\\ pieces (in the specimen in hand) is 3. 


Td is short, not reaching to the end of the 


Fig. 11. Fig. 12. nila ono : 
style; it is calcified for the greater part of its length, 
Fig. 11. Selachus maximus. The skeleton of the and has on the dorsal surface a furrow or groove 7, 
ight endage seen from the ventral side; much 2 F a . 
Ee pe eaS wide before, where it passes into the large appendix- 
reduced. 
Fig. 12. The same from the dorsal side. / furrow slit, while behind it becomes a narrow slit following the 


in the dorsal terminal piece. Both figures have been 
drawn after a dried skeleton. The position of 7; is 


scarcely quite correct, and Zv is separated from its Tv is only calcified anteriorly, otherwise it is a 
connection with the marginal cartilage Rv. 3 7) 


piece to the end4). 


soft cartilage following the style just to the end. 7, 


1) Pavesi (1878, p. 378, fig. 12) draws the ventral skeleton of a young male; here is only seen the basale, and a 
very little developed stem-part of the appendix. As, however, in other Sharks the pieces, which I have here called 4; etc. 
and f, are distinctly present in young ones, even in embryos, it is to be supposed that they have been overlooked here; in 
Scylliium and Lamna they are so small, that they are easily overlooked, if the skeletal parts are not cleaned of the soft parts 
with especial care. 

2) In the specimen of Blainville it was 3 feet long (the free part); the length of the animal was 29 ft. 4 inch. 

3) The words of Blainville lc p. 125 are: «ils offroient en outre une fente ou sillon étendu dans toute leur longueur, 
mais dont la moitié antérieure, d’A peu prés 14 pouces, étoit étroitement fermé par le rebord de deux cartilages trés-serrés 
et qu’on ne pouvoit écarter qu’avec une trés grande difficulté.» 

4) It may possibly he this (?) slit, which is mentioned by Blainville lc. p.126 as a «sillon 
petit: ‘et splusiétroithe. 2.) \ etc. 


a00DC beaucoup plus 
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is claw-shaped and of a considerable size (in the specimen before me 16°" long, and the broadest part 
5,0 broad); with the exception of the proximal part it is completely calcified; according to the state- 
ment of several authors") the point of it (in the developed organ) projects through the skin. 

Besides the three terminal pieces seen in my figures, I think it probable that one more has 
been found, a 7d, as in Zamna. I found this opinion in the first place on the words of Blainville 
(Ic. p. 126) that besides the claw there is «un autre cartilage, un peu aplati, occupant le milieu du 
tiers antérieur de cette gouttiére (i.e. the furrow of the terminal part); celui-ci étoit mobile presqu’en 
tous sens, mais entiérement renfermé dans un repli de la membrane interne qui se prolongeoit, libre 
et flottante, jusqu’a l’extrémité posterieure du sillon». Next I found the above stated opinion on the 
description (1878, p. 352) and drawing in woodcut (fig. 3) of the (undeveloped) appendix given by 
Pavesi: «nella meta apicale offrono un pezzo mediano lanceolato, rialzato e piano, con fenditure laterali, 
Questo superficie non ha traccia di sperone corneo». Later (p. 405) it is said of this piece that it is 
only a thickened dermal fold, not to be confounded with «the spur»). The dermai fold mentioned 
by these authors, no doubt corresponds with that one which in Zamna contains the piece 7d, But 
what is the «fenditure laterale» of Pavesi? According to the figure it must be situated on the medial 
side of the organ, that is to say, it is presumably the <sillon.... beaucoup plus petit et plus étroit 
of Blainville; and thus it must be supposed to be the one seen in the skeleton, fig. 12/, and not 
a «pocket» like the one described above in Zamna, because this latter is situated before the terminal 


part, and accordingly would be seen on the part called by Pavesi «la meta basale>. 


Rhinide. 


Rhina squatina (L..). 
(Pl. II, fig. 24—27.) 


In a specimen of the length of r™ and a breadth across the pectorals of 0,59", the part of 


the appendix free of the fin is 8"/,°™ in length; from the foremost beginning of the slit the length is 


1) Shaw: General Zoology V, pt. II, Pisces, 1804, tab. 149 (in the text nothing is found about it); the figure is 
certainly bad, and the appendices can scarcely ever have that appearance, but are, to use the words of Pavesi (1878, p. 4o4), «tras- 
formate in sorta di gambe dall’imaginoso disegnatore». Blainville gives it to be 7 inches long, but covered by soft tissues 
except 1/2 inch, which «m’a paru comme cornée et libre au bord supérieur et extérieur de appendices. Home speaks of 
it as «a strong, flat, sharp, bony process, five inches long, which ‘moves on a joint, and the bone projects an inch and 
a half beyond the skin, like a spur» (180g, p. 207); in the later addition is only said: «the spur bears a striking resemblance 
to that of the male ornithorynchus paradoxus. Lesueur: Description of a Squalus ete.; Journ. Acad. Nat. Hist. Philad. II, 
part II. 1822, p. 349; Mitchill in Dekay: Natural History of New York, Zoology, part IV, Fishes, 1842, p. 358: «From and 
between the anal fins, two legs project five feet in length, and are terminated by a claw tipped with horn». Van Beneden: 
Un mot sur le Selache (Hannovera) aurata du crag d’Anvers; Bull. Acad. Roy. de Belgique, 2 Série, vol. 42, 1876, draws a 
sketch of the appendices with the spur» from a stuffed specimen in British Museum, and shows that these spurs are (as 
well as the gill-rakers) found as fossils in tertiary strata. Before I knew this fact and the paper by van Beneden, I have 
expressed, in a lecture given in the Society for Natural History in Copenhagen (March 1897), the conjecture that the very 
hard, «dentine-like» terminal pieces of the appendices of Selachii might exist as fossils, and indicated that perhaps some of 
the «ichtyodorulites» were not dermal teeth (spines) but such skeletal parts; by turning over the work by Agassiz on 
fossil fishes I have, however, not been able to find any drawing, to which this conjecture might be applied. 

2) Pavesi himself thinks the presence or absence of this latter to be dependent on the age of the animal, and not 
to indicate a difference of species, and it is now beyond all doubt that this opinion is quite correct. All other species of 
Sharks that are provided with a similar «spur» (as Acanthias, Spinax, Somniosus a.o.) show that this piece is formed hidden 
in the skin, and is not uncovered until it has reached a considerable degree of development, contemporary with the organ 
as a whole having altered its shape and dimensions. 


. The Ingolf-Expedition. IL. 2. i 
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rr,s (from the foremost edge of the pelvis to the hindmost point of the appendix the length is 
24°™)1); the largest breadth is found somewhat above the hindmost point of the fin-membrane, and is 

about 35°". The ventral side is flat, 
i Ay-.S7, covered with dermal teeth till the 


naked terminal part (4,3°™ long, 
2,1" at the broadest spot, at the 
base); these dermal teeth are flat, 
. 2 - and form a complete mosaic, only 
a little rough to the feeling, when 


rubbed with the finger towards 


the base, and it is of quite the 
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same nature as that covering the 


ventral side of the rest of the fin’); 


the whole surrounding of the clo- 


De ci 


aca as well as the space from 
there to the foremost lateral corner 
of the fin is naked (with a few 
scattered groups of teeth); further- 
more a naked stripe stretches 
from the hindmost inner edge of 


the fin-membrane, where the fin 


Fig. 13. 


is laid against the appendix, some 


Fig. 13. hina squatina. The left appendage from the dorsal side, reduced. way on the ventral side of the 
The part from a to 6 has been cut up in prolongation of the appendix-slit to rt 
open this latter so much as to get a view of the gland & 7’ is part of the fin. Both edges as well as the 
entrance to the pocket between Zv and vz. 

Fig. 14. A transverse section through the same appendage after the line, 
marked with « « in fig. 13. 4 the transverse section of the appendix-stem. D are naked. 
Musculus ditatator. E Musculus extensor. S Musculus compressor. k the 
gland. w blood-vessels. # horny filaments. 7 the end of the last ray. 


whole dorsal side of the appendix 


The somewhat triangularly 
pointed terminal part shows, when 
seen from the dorsal side, the appendix-slit (@/) situated near the lateral edge; a rather large, foliace- 
ous fold of the skin, which includes the skeletal piece 7d,, originates from the dorsal lip of the slit; 
the proximal end of this fold stretches into the (half-) tube formed by the distal ends of the marginal 
cartilages. Accordingly there will, on both sides of this plate, be an outlet from the canal of the 
glandular bag in the broad part of the appendix; the real continuation, however, of this canal is 
here, as everywhere, situated in the terminal part laterally of the said fold (at a/). If the fold 
is thrown back, there will in the lateral margin of the appendix-slit proper be seen a rather large 

1) Miller & Henle l.c. p.gg state in characterising the genus: «Die Anhange des Mannchen klein und weich», 
which, as we have seen, does not apply to adult animals, and consequently is of no value as a characteristic of the genus. 

2) This dental mosaic on the ventral side is quite different from that of the dorsal side, where the dermal teeth 
project as small thorns from the thicker skin. The words of Miiller & Henle in characterising the genus: «Schuppen 
konisch in eine Spitze endigend, zerstreut» are then only to be applied to the dorsal side. I have not upon the whole 


found any mention made of the dermal teeth of the ventral side, only expressions to the effect that the abdomen is more 
or less smooth. 


EE 
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aperture (at 7) leading into a «pocket» between the ventral terminal piece (77) and the ventral 
covering piece 7. 

If the lateral lip of the appendix-slit above the terminal part is lifted, a thick glandular 
body is seen protruding from the medial side of the canal, in which feature this species differs from 
all other Sharks I have had the occasion to examine. This gland will he more particularly mentioned 
afterwards. 

The skeleton. Between the basale and the appendix-stem three short pieces (4,, %,, and 4.) 
are found, each bearing one of the three hindmost rays (the two hindmost of these rays are termin- 
ally quite coalesced for a long way). At a first glance the piece @ seems to be wanting, but a closer 
examination shows it to be present, represented by a little cartilage, arising from the lateral hind 
corner of 6,;, and joined by a particular articulation to the proximal end of the appendix-stem 4. Con- 
trary to what commonly is the case in the Sharks, the piece # does not here articulate proximally 
with the basale. 

The appendix-stem (4) is long, considerably longer than the basale (the ratio is 3/,), round 
(with the exception of the proximal part where it dorso-ventrally is somewhat flattened); the style is 
long, not, however, reaching to the hindmost point of the terminal part. The marginal cartilages are 
short, and are only found at the distal part of 4; contrary to what commonly is the case in the 
Sharks, the ventral marginal cartilage is the one reaching most forward. The general shape of 
these cartilages, I think, may be seen with sufficient clearness from the figures. The ventral marginal 
cartilage bends towards the dorsal one with a plate similar to that found in many other Sharks, but 
does not quite reach it. But this plate is here in a peculiar way hollow, being behind split into two 
lamellz receiving between themselves the proximal end of the piece 77; this piece, then, projects into 
the ventral cartilage, quite covered, until the point marked * in fig. 251). The hindmost end of the 
inner one of these two lamelle protruding very much, the appendix-slit is by its transition to the 
terminal part straightened to an extraordinarily narrow passage. 

The number of terminal pieces must in reality be taken to be four; but to these four is 
added a good-sized, ventrally situated piece, 7, rounded in a scutiform manner, and partly covering 
the terminal part (see fig. 24) behind the ventral marginal cartilage. This piece has developed in the 
aponeurosis which, in the Sharks hitherto mentioned, encloses the terminal part, and it serves like 
this aponeurosis for inserting the large J/usc. dilatator. Vf this piece 7 is removed, the ordinary ter- 
minal pieces are easily recognized: 7d which is rather broad, flat, with a thickened edge medially 
(which edge follows the style closely, but reaches a little further backward), and a sharp and thin 
edge laterally; 7d, proximally joined to the foregoing piece, is a broad, but thin, and but slightly 
calcified lamella. Zz is of a very peculiar shape, thick and solid, ventrally rounded, dorsally, towards 
the slit, deeply hollowed in a spoon-like shape; its proximal end, as already mentioned, passes its arti- 
culation with Az, and enters between the two lamella of the overlapping plate; with the proximal 
end articulates, completely hidden, a little calcified piece representing the «thorn» or «spur», 7%; this 
latter piece (see fig. 27) is proximally irregularly head-shaped, and from this thick part a thinner one 


1) If in Acanthias or Spinax the projection of the ventral marginal cartilage, mentioned at p. 25, was more Cey eloped, 
and proximally prolonged, a similar state of matters might be the result. 
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projects, bent at its rise, but otherwise straight, cylindrical, and rounded posteriorly. It is necessary 
in order to get a view of this piece 7,, and to isolate it together with 77, to cut away part of the 
outer lamella of the ventral marginal cartilage. 

The muscular system. The JZ adductor shows no deviations from the common type; the 
IM. extensor, on the contrary, shows the peculiarity of being divided into two independent muscles 
(comp. Zorpedo), an inner (medial) one, and an outer (lateral) one, bordering on each other, and both 
originating from the basale; the inner or foremost one arises rather far forward on the basale alone, 
runs, like the JZ extensor in the Greenland Shark, across the appendix-knee, covering as a thin plate 
part of the dorsal side of the JZ dilatator, and ends quite posteriorly, at the terminal part. The outer 
or hindmost extensor arises behind the foregoing one, not from the basale only, but also from the 
pieces 6,, 4,, 6;, and it is attached to the appendix-stem immediately behind the «knee». 

The J/ dilatator, as is commonly the case, encompasses the appendix-stem from the dorsal 
marginal cartilage to the ventral one; the lateral part of it arises forward on the ventral side of the 
basale and the short pieces following this latter (comp. the Rays); behind its chief portion is attached 
to the ventral covering piece 7. 

Of the JZ compressor the bagshaped part is rather short, and does not nearly reach to the 
pelvis, but otherwise it agrees with the one found in other Sharks. The «outer lip-muscle» is very 
powerful as in the other Sharks with a short Av, and is attached posteriorly chiefly in the aponeurotic 
covering of the piece 77%. 

The secreting part of the glandular bag shows in its foremost part the same relations as 
in the other Sharks; but in the part which is situated in the shaft itself, a large glandular body (see 
fig.13 and 14) has been developed on the ventral side. The presence of this gland may already 
be guessed by the peculiar exterior of the appendix-shaft; its proximal part shows, when seen from 
the ventral side, a peculiar convexity, by which the organ gets a contour not unlike that of a human 
leg with a large calf. The glandular body reaches before quite to the beginning of the bagshaped 
part, that is to say, much farther than the appendix-slit itself, so that it is necessary to cut up some 
way (see fig. 13) in order to get a view of the foremost end; it is a little tapering behind, and reaches 
to the terminal part. A slight, longitudinal furrow is found on the free (dorsal) surface about the 
middle, and on the edges of this furrow are situated two series of large glandular outlets; a great 
number of similar outlets are also found laterally of the furrow, in pretty irregular groups; to the 
medial side of the furrow are also some such openings, but apparently in much smaller number. When 
the gland is pressed an abundance of mucus will appear as stoppers in the said outlets. The glan- 
dular body is composed of dichotomously branched tubes, quite similar to those found in the Rays, 
and with quite similar large secreting cells; but they are here grouped in a somewhat different 
manner’as a consequence of the outlets of the gathering ducts being spread on a much greater space. 
The glandular body in Ama furthermore deviates from that of the Rays by its ventral position in 
the shaft"), and by not having the special muscular coat developed as in those; the part of the JZ compressor 
situated at the gland will very likely be able to act ina similar way, possibly only with less force, in Rhzna. 

") In Torpedo, Narcine, Rhinobatus and Trygox the dorsal glandular body of the bag is continued throughout the 


shaft with the same structure as in the bag, but reduced in bulk, and situated along the ventral marginal cartilage. If in 
one of those Ray-forms the part of the gland situated in the bag be supposed absent, and the part in the shaft displaced 
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The peculiar mixture of Shark-like and Ray-like characters that, as it is well known, is found 
in Rhina, is accordingly increased by several features in the appendages of the male, which features 
by the ventral covering piece and the pocket, situated below it, with entrance from a side-slit, and 
partly also by the glandular bag, recall those in the Rays (Zorpedo, Narcine, Rhinobatus and Trygon), 


while most of the other features are those common in other Sharks. 


Cestractontide. 


~ 


Heterodontus (Cestracion) Phillipi (Cuv.). 
The skeleton has been described by Gegenbaur'). Between the basale and the appen- 
dix are found two pieces (4,, 4, = f, fi’, 1. c. fig. 18, 19) that bear no 
rays; the piece # is well developed (I. c. 6 fig. 19). The chief piece of 


the appendix is provided with two (rather long?) marginal cartilages (the 
boundary lines of which cannot be seen in the figures of Gegenbaur, le 4 
as he has not understood the marginal cartilages to be particular pieces), } 
of which the ventral one has a dorsally bent plate (l.c. fig. 19, @); the 

stem is prolonged into a long style reaching almost to the end of the ter- me 
minal part (l. c. fig. 19, 20, 7). The number of terminal pieces is four: Zid 
(= l.c. fig. 19, 20,0), Zid, (= 1.c.#}, which, as is often the case, is prox- 
imally prolonged into the appendix-slit; 77 (= l.c. ¢), as commonly, 
stronger and thicker than the others, and finally 7, forming a short thorn. 
Gegenbaur has correctly seen the homologies of these pieces with those 
in Acanthias, where, however, he has not seen the piece ZW”, (= w in 
Heterodontus). Of these terminal pieces the piece 7’, is said (1. c. S. 452) 
to be hard, while the others, though fully developed, are still cartilaginous. 
Tv 


Notidanida. *) 


Chlamydoselachus anguineus Garman. 
Fig. 15. Aeterodontus 


Phillipi. The skeleton Giinther3) has briefly described the appendages and their skeleton, Fig. 16. Chlamydo 


selachus anguineus, 
The skeleton of the 
dages is free of the fin, «as is the case in the Mofdanide generally”, and right appendage. 


oftherightappendage. and given figures of them. Only a third part of the length of the appen- 
AfterGegenbaur(Le. 
fig. 19), somewhat re- 
duced. The letters pla- 
ced in parentheses are the appendage. Between the basale and the appendix-stem there are three 


there is no notch in the hindmost fin-edge, between the membrane and = After Giinther, 
somewhat reduced. 


The letters in the 
those used by Gegen- rudimentary and one larger intermediate cartilages” (¢,, 62, 4;,6,?), none 


parentheses are the 
baur. x the last ray. 


of which bears any ray. To judge by the figure, there is no piece /7; original ones. 


along the ventral marginal cartilage to the lateral surface of the appendix-stem, we should have a similar state of matters as 
in RXAtva. There can scarcely be any doubt that the gland in this Shark and in the Rays — in spite of the difference of po- 
sition — are in reality homologous. Furthermore the glandular bag in younger stages of the Rays seems to pass through a 
stage of development, in which there is, also as to the exterior, a conspicuous similarity with that of the A/¢zwza, without any 
conspicuous longitudinal furrow etc. (see later under Raja éazrs). 

1) Uber die Modificationen ete. 1870, p. 450, Taf. XVI, fig. 18—2o. 

2) I regret very much that my efforts to get ventral fins with developed appendages of Hexanchus or Heplanchus 
have been in vain. The figure of the «skeleton» of Aeptanchus cinereus Ag. given by Fritsch in Fauna der Gaskohle ete. 
Béhmens, vol. 3, 1895, p. 43 is quite useless. From this figure appears only that at least the two terminal pieces 7@ and 7v 
are found; what Fritsch calls the <sporn» is the last ray (or rather the two last, coalesced ones). The 1 of the figure, I 
suppose to be the piece /, and it is certainly not the «Letztes Glied des Hauptstrahles». The figures of the structure of the 
appendages in the extinct Newacan/hide, given by Fritsch as well in his chief work as in several articles in the «Zool. An- 
zeiger» 1888—g1, I think to be justified in designating as unreliable; but by means of the published figures alone the real 
structure cannot be determined. 

3) Voyage of H.M.S. Challenger, Zool., Vol. XXII, 1887, S. 2, Tab. LXIV, fig. GD, D’. 
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as, however, no figure is given of the part in question, seen from other sides, I cannot regard this absence as quite 


certain. The long appendix-stem is prolonged to a style reaching to the end of the terminal part. The marginal 


cartilages (not understood by Giinther to be particular pieces) appear to have mainly the same structure as in the 
Spinacid; the ventral one has the usual overlapping plate (1.c. T. LXIV, fig. Y, D',Z). The number of the terminal 
pieces is only two (if not a piece 7, has been overlooked or removed by the preparation?) viz. Zd@ and Zz, both 
hard and calcified, Zv being as usual largest and broadest. 


Carchariida@. 


Mustelus antarcticus Gthr. 


A pair of dried skeletons of ventral fins with appendages in the Zoological Museum at 
Copenhagen. 

Between the basale and the appendix-stem one rather small piece 4, bearing the last ray, 

which is partly coalesced with the last but one; a distinct, well developed § that seems to have been 

triangular. The appendix-stem is prolonged to a long, 

soit style reaching almost to the hindmost end of the 

terminal part. The marginal cartilages stretch over the 

hindmost two third parts of the chief piece, the dorsal 


one reaching farther forward than the ventral one; the 


carb 


edges of their folded parts join dorsally, leaving between 
them only a narrow slit. To the distal end of the dorsal 
marginal cartilage is added a foliaceous, slightly calcified 
piece, homologous with the piece Ad, mentioned in P77 
StUTrUS. 

The number of terminal pieces is 4 (+ 1). 

The two of these pieces that as usual follow the 
style, and together with it form the walls of the hind- 
most part of the appendix-slit, Zd and Zz, are well cal- 
cified, lengthened, pointed, and 7@ a little longer than 77. 


To the lateral edge of 7d is proximally added a foliaceous, 


slightly calcified piece 7d,, forward stretching under the 


Fig. 18. 


piece Ad, into the appendix-slit as in several other Sharks. 
Fig. 17. Mustelus antarcticus. Skeleton of the 


right appendage, seen from the ventral side; about 
the natural size. w the ventral covering piece; x 
a spoon-like hollow in the ventral marginal car- 


Finally there is a rather large, flat, triangular, posteriorly 


taplike piece 7, that, however, does not not appear to 


tilage. 

Fig. 18. The same preparation from the dorsal 
side; * the bottom of the hollow in the ventral 
marginal cartilage, protruding into the appendix- 
slit. Both figures have been drawn after the dried 
skeleton. 


have projected through the skin as a «spur». 

Besides these real, typical, terminal pieces still a 
special piece, 7, is found, which I take to be corresponding 
to the one marked with the same letter in Ama, aud 


accordingly to have arisen from the aponeurosis of the 


Mausc. dilatator; here in Mustelus antarcticus it covers a peculiar, rather deep, spoonlike hollow on 
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the ventral side of the end of the marginal cartilage Av (on the dorsal side the corresponding spot 


is seen protruding into the appendix-shit, at * in fig. 18). 


The descriptions of different Sharks given in the preceding section will have shown that the 
common type in the skeleton is clearly conspicuous; the single secondary skeletal pieces may vary 
pretty much, as to their form, but their homologies are easily and surely demonstrated. Although 
the mentioned species of Sharks cannot be said completely to represent the Sharks upon the whole, 
yet they belong to so many different families that we may be justified in coming to the conclusion 
that the skeletal structure of the appendix is in the Sharks rather simple and easily explained. This, 
however, can in no way be said of the Rays in general; here, especially in the genus Aaya, 
may be found particularly complicated structures varying to a high degree even from species to 
species; and as the Aaja-species are those that have been especially examined by earlier authors, it 
will easily be understood that so few general results have hitherto been obtained. If, however, by 
means of the Sharks we have got a clear understanding of the characteristic common features, it will 
not be so very difficult to point out these features also in the Raye. It is, however, an obvious suppo- 
sition that other forms of Rays than Raja will approach more nearly to the Sharks, and such forms 
will most likely have to be sought among the shark-like Rays, as Pristis, Rhinobatus, Torpedo, ete. 
Through the kindness of Professor Liitken I have from our museum obtained the material of the 


two last-named genera, and of Zurfedo I have also got some pairs of ventrals from Napoli. 


Batoidet. 
Torpedinide. 
Torpedo marmorata Risso. 
(Pl. III, fig. 28—31.) 

The appendix, like the whole fish, is naked, flattened, with tolerably parallel sides, the termi- 
nal part oval, distinctly marked off from the shaft by a slight constriction. The appendix-slit runs 
on the dorsal side quite straight, nearest to the lateral edge until the hindmost half of the terminal 
part where it suddenly bends to the medial side, and with a curve reaches to the end. On either edge 
of the terminal part is seen a lengthened slit, posteriorly widening somewhat like a buttonhole; either 
slit leads into a blind, pocket-like bag, inside the later mentioned covering piece 7). None of the 
enclosed skeletal pieces are naked. 

In a specimen of the length of 29°, a breadth of 17° the following measures are found for 


the appendix: 


1) Petri Le. pl. XVI, fig.4 gives a — neither good nor exact — figure of the appendix, seen from the dorsal side. 
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Length from the foremost end of the slit to the extremity .. 40™™ 

— of the ‘ree part’ 2am cts) bene ee een de fae 
Mhesoneatest breaditingee es. ess siete) etc eee Capron 
The length of the terminal partie. geno ee ee reise 


In another specimen of the same length and a breadth of 19°" the appendages were a little 
shorter and broader, but otherwise as fully developed. 

The skeleton. Between the basale and the appendix- 
stem are found two pieces 4,, 62, of which the former is the 
shorter one (seen dorsally it is much shorter), and bears the two 
hindmost rays (the last but one is partly borne by the basale 
also). The piece # is long, longer than 4,, flat; proximally it 
articulates with 6,, runs along 6, without touching it, and arti- 
culates distally by an oblique articulation with the appendix-stem '). 


The appendix-stem is rather straight, calcified in the sur- 


Fig. 19. Fig. 20. face until the terminal part, where the mosaic of the surface sud- 


Tip ON or eeao mae morats © are Gt denly ceases, and the outermost part of the stem is soft, which 


the skeleton of the right ventral, from soft part, chiefly of the same breadth as the harder one, thus 
the ventral side. x7 the hindmost rays E 
partly cut off. Natural size. corresponds to the style, and reaches to the end of the terminal 


eee es eae (pieparationgitors part, ending with a broadly rounded, convex edge. 

The marginal cartilages are both calcified, but very un- 
equally developed, by which the whole appendix gets a peculiar asymmetric appearance; the ventral 
one?) reaches a trifle longer forward than the dorsal one, but backward it ceases far before this latter; 
the dorsal cartilage is by a longitudinal furrow apparently divided into two pieces of which the lateral 
one begins forward about the middle of the ventral cartilage, and stretches backward about as far 
past the hinder end of this latter (see fig. 30, 31); this part of the dorsal marginal cartilage is on the 
ventral side hollowed in a trough- or groove-like manner; the medial part of this cartilage, especially 
the foremost part of it, is slightly calcified, membranous, and is placed like a cover over the appen- 


dix-slit, so that a narrow slit is left between its outer edge and the ventral marginal cartilage. 


1) Petri has quite misunderstood the relations of these skeletal pieces, and has upon the whole been very unlucky 
in his explanation of the skeletal pieces in Torfedo. Already his beginning: «Das Skelet von Torpedo besitzt nur sehr ge- 
ringe Ahnlichkeit mit dem der vorher beschriebenen Arten», promises nothing good; and his description of the terminal 
parts shows that he has not understood them at all. He has correctly seen that between the basale and the appendix are 
situated two pieces: fig. 4D, 4’, 6”, but their length and position is given less correctly in the figure, which is, like all his 
figures, rather bad; but then he has completely overlooked the piece # as a separate skeletal part taking it to be a process 
on the appendix-stem: «Nach vorne entsendet dasselbe (i. e. the appendix-stem) an der medialen (i.e. the dorsal) Seite neben 
dem zwejten und dritten Glied des Basale entlang einen Processus, welcher mit dem ersten Basale am hinteren Ende noch 
in Verbindung steht». As a homologon to the piece / in Acanthias (Petri’s fig. 5 7”) he takes a little piece (fig. 4 D, 7”), which 
is said to bear the two last rays and to have originated from a coalescing of the proximal joints of those: «es ist dieselbe 
Concrescenz, wie ich sie bei Acaz/hias beschrieben habe». In Acanthias, however, the piece / (7 in Petri) bears no rays, 
as, after all, it never does. The little piece which Petri has seen in Yorfedo (and in the figure marked 7’), is only an 
uncalcified corner of the basale itself, projecting over the two last rays, but it does not bear the rays. 

2) The marginal cartilages are partly correctly seen and determined by Petri as «Rinnenknorpel»: Fig. 4 D and E, 
c and /Z; F, Z; (and pl. XVII, fig. 4 B, 2); the skeletal piece, however, interpreted by Petri as a dorsal marginal cartilage and 
marked /, is only the firm lateral part of the dorsal marginal cartilage; the thin, cover-shaped part seems to be removed, 
except on fig. 4 B, representing the muscles. 
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The number of the terminal pieces is three; but to be able to see these pieces, and cor- 
rectly to understand their relations to the marginal cartilages, it is necessary to remove a large 
ventral covering piece, homologous with that mentioned in AAzwa, and marked 7, because the whole 
ventral side of the terminal part is hidden as by the half of a thimble (the contour of which may 
often be distinguished through the skin). The foremost edge of this covering piece is incised in an irre- 
gularly heart-shaped manner, the one — lateral — corner being produced much farther than the other; 
it is strongly rounded from side to side, and the surface is dotted with small holes. The edges of 
this piece have on each side a peculiar bend, and immediately behind this the covering piece 
is firmly joined to the specially thickened hinder edges of the two terminal pieces 7d and 77; 
by the said bends and the ventral concavities of the covered terminal pieces, the peculiar side- 
slits and the walls of the before mentioned «pockets» are formed. The JZ dilatator is attached 
to the fore edge of the covering piece, and by the firm connection between the covering piece 
and the outermost point of the terminal pieces the action of the muscle is transmitted to 
that point. 

The dorsal terminal piece, 77, is quite short, somewhat convex towards the appendix-slit; the 
ventral side on the contrary is deeply concave; together with the corresponding marginal cartilage 
which, as we have seen, is also hollow, it forms a complete trough, in which the medial «pocket» is 
situated. The ventral terminal piece, 77, has the double length, is hkewise rounded on the dorsal side, 
hollow on the ventral one, and forms with the covering piece the lateral «pocket». Finally a piece 
7; is added to the hindmost end of the ventral marginal cartilage, and to the proximal part of 77; 
it is shaped as a slightly bent, round thorn, almost hidden inside of the lateral edge of the cover- 
ing piece). 

The muscular system. The JZ extensor is divided into two parts reminding of the state 
in Riva. The foremost one originates from the foremost half of the basale, runs over the knee, and 
is attached immediately below this to the JZ drlatator, and partly to the distal end of § and of the 
appendix-stem; the hindmost one originates from the other, hindmost, half of the basale and from the 
following pieces (also from /), passes with its distal part under (i.e. ventrally of) the foregoing one, 
and is continued rather directly in the medial part of the JZ dvlatator. 

M. compressor. The bag-shaped part of this muscle, situated on the ventral side, is very small; 
properly speaking it is confined to a ventrally rounded swelling between the two hindmost rays and 
the parts of the stem-skeleton, 6, and 6,; accordingly there is no part projecting across the ray muscles, 
the foremost contour of the bag being bordered by the skeleton (the pieces J, and #,), the outermost 
one by the hindmost ray muscles. The ventral fibres of this little bag run obliquely backward towards 
the hindmost ray, almost in continuation of the hindmost fibres of the J/ adductor. The part form- 


ing the outer lip-muscle, is rather powerful and long, originates forward from the piece (foremost 


1) Petri, as already mentioned, is quite wrong as to the terminal part; he takes the dorsal terminal piece Jd to 
be the «terminal joint» of the appendix-stem (l.c. p. 308, fig. 4 F, 4/V); the ventral terminal piece and the «thorn 7. become 
«zwei kleine verkalkte Spangen», borne by the hindmost part of the ventral marginal cartilage to which they are added 
«radienartig» (fig.4 E and D, sé” [= Tv], sf’ [= 7;]). Only the piece v (fig. 4 E, F, D sch) has been tolerably correctly 
described and interpreted by Petri. Thus he has had no idea of the homologies of the terminal pieces with those in .dcan- 
thias and Scyliium, not to speak of Raja. 


The Ingolf-Expedition. II, 2. 4 
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also from 6,), and the fibres pass obliquely backward towards the last ray and the ventral marginal 
cartilage. On the inside of this latter the muscle continues somewhat farther back, tapering, and 
with the fibres running straight backward. The whole muscular wall may pretty easily be separated 
from the two hindmost rays to which its fibres are not really attached; when thus separated from the 
rays the whole muscular bag shows a rather strong resemblance to JZ compressor in Chimera. 

The JZ. dilatator is with the whole of its hindmost end attached to the covering piece v, and 
thus, by means of the firm connections of this piece with the distal end of the terminal part, it acts 
on the movable portions of the terminal part’). . 

The glandular body is pigmented, and its longitudinal furrow runs a little obliquely; it 
has before been briefly described by Leydig?) and by Petri (lc p.22), but none of these authors 
mention the peculiar fact, in comparison with the Aaa-species (and accordingly it is to be supposed 
that it has not before been seen), that the glandular body, continually tapering posteriorly, stretches 
throughout the shaft quite down to the terminal part. In the shaft it follows the ventral mar- 
ginal cartilage, and is here for some way along this skeletal piece surrounded by the «outer lip- 
muscle», the latter appearing as the continuation of the dorsal muscular wall of the «bag». The 


longitudinal furrow, aud the openings in it follow the glandular body quite to its hindmost end. 


Torpedo oculata Bélon. 


In this species the features are principally as in 7: marmorata. 


In a specimen of a length of 30°", a breadth of 19°™, the following measures were found: 


Wenothvot thevappendisxi: a. 44 eee Agmm 
Se Sa SLUC poems as Sys apo ck cat eo ees Bonn 
ee - part trees ol) the -finens ener 1G 
—) = -) terminalipart 2). ees eee abt. 14™™ 

Breadthwon ithe tap pendicn rs 1.) sual -iie een 7—8mn 


Narcine sp. 
(Pl. III, fig. 32, 34.) 


A badly preserved specimen, the species of which is difficult to determine, measures in length 


24,5°o" i breadth 12cm: 


The appendix from the beginning of the slit to the hindmost point is.... 27mm 
=. SEG) Parte © wicca Bay Sle he tees hqe Sees, oleae ase ues Eee 
=) Jenoth of the terminalpart. \ 122 cugo oro. (ote oe Tome 
- breadth of the — Sn res Sg Oe ieaewe MER oncne cele aso. oa l5"c Be 


*) Petri has given a very imperfect description of the muscles of which he only mentions AZ de/atator. (Comp. 1. c. 
fig.4 B and CG) 


*) Beitrage zur mikroskopischen Anatomie und Entwickelungsgeschichte der Rochen und Haie, 1852, p. 86. 
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The exterior of the appendix is chiefly as in Zorfedo; we find here the same marginal slits 
(and «pockets»), but the medial one is with the buttonhole shaped, distal part situated quite on the 
dorsal side, and the lateral one is turned a little ventrally; next it is to be 
remarked that the appendix-slit in the whole of the free part of the organ is 
lying quite laterally, the dorsal lip overlapping it quite to the outer edge | af 


like a cover, much broader than in Zorfedo; corresponding to this the portion 


of the terminal part containing the piece 7d is folded quite over the hindmost 3\ Rd 
part of the appendix-slit. The glandular bag and its inner gland are relatively U---- 
more strongly developed than in Zorfedo. 

In the skeleton, notwithstanding the principal conformity with Zorpedo, eee 


several peculiar features are found. Between the basale and the appendix- 
Narctne sp. The right 


stem also here two pieces, 6, and 6,, are found, the former short, the latter appendage from the 


longer; 4, bears the last ray at the connection with the basale; the last ray dorsal side. Natural 
‘ ; ; ‘ : a size. / the opening of 
but one seems to me only to articulate with the basale. The piece # is to- the medial pocket. Rd, 


Td skeletal parts co- 


tally wanting. The appendix-stem is long, considerably longer than the ba- 
) ; a vered by the skin. 


g, 
sale + 6, and 4,; it is calcified in the surface excepting the short end-style, 
which distally becomes broad, flat, with rounded hindmost contour. The marginal cartilages are thin, 
rather short, and occupy only the hindmost half of the stem; the ventral one shows the same features 
as in Zorpedo; also here it reaches a little farther forward; the dorsal one, when seen from the dorsal 
side, forms a broad, ovate leaf tapering proximally, and continuing as an uncalcified band quite to 
the articulation of the appendix-stem with 4,; its lateral edge reaches to the free edge of the ventral 
marginal cartilage; seen from the ventral side it is hollowed in a trough-like manner as in 7orfedo; 
but distally it does not nearly reach so far as in the latter, and consequently the two marginal car- 
tilages do not end so obliquely of each other distally (this fact seems also to imply a greater mobility 
of the terminal part in Narezve than in Zorpedo). 

The number of terminal pieces is three, to which is to be counted a quite similar ventral 
covering piece v as that in Zorfedo. As already mentioned, 7d is folded to the dorsal side, and has 
apparently a shape deviating considerably from that found in Zorfedo; a closer examination shows 
however that this deviation to some degree is due to the position; on the medial-dorsal side the piece 
is hollowed in a groove-like manner (for the medial «marginal slit»); otherwise it is flatly rounded 
on the outer surface, concave towards the appendix-slit, with a sharp lateral, convex edge. 

Tv is short, oval, rounded towards the appendix-slit (as in Zorfedo) concave on its outer sur- 
face, by which, together with the covering piece 7, it forms the hollow for the lateral «pocket». 7; 
is somewhat s-shaped, tapering to both ends, little and slender. The covering piece is chiefly as in 
Torpedo; also here we find on both its margins curvatures destined (especially on the lateral margin) 
to form the button-hole shaped opening of the «pocket» together with the terminal pieces 7d and 77. 
The foremost lateral corner appears independent as a very small 7’. 

The muscular system is as in Zorfedo with the exception that the part of the J/ com- 
pressor that may be seen on the ventral side, is relatively larger, and laterally spreads somewhat 


j 
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more, and that the JZ extensor is single. The glandular body is prolonged into the shaft quite as 


in Zorpedo. 


Rhinobatide. 


Rhinobatus columnz Bonap. 
(Pl. III, fig. 35—37-) 
In a specimen of the total length of 85,5°™ and a breadth of 26 across the pectorals the 
appendix had a length of 11,5°". 


The other measures were: 


from the fore end of the slit to the hindmost point of the appendix ........ Aaa 
thesparearee Ol the time 2.0426) oie eam che aoe coset eo elena oe ene Gsgem 
engthmotethe terminals parts... 079 190 ceak ee coe koe Mie Ren nC nen or aaa Toews 
Breadth -— - — Se re ee ee a ere enna me rCuaid 0 dpo, 0: 0. 0,8°" 


The appendix reminds of that in Zorfedo, being flat, and having 
(on the ventral side) the terminal part marked off by a slight constriction; 
but it is considerably longer, with a long free portion, and a relatively 
short terminal part, and so it has a rather slender, elegant appearance. 
The ventral side is all covered with the same dense mosaic of fine, flat 


dermal teeth as the other parts of the belly; only the very outmost point 


(z™™) is naked and soft. On the dorsal side the region around the fore- 
most part of the appendix-slit is naked as well as the whole part before 
the slit, which is normally in contact with the belly, this having also a 
corresponding naked spot; furthermore the naked part stretches as a 
small stripe backward close to the medial edge until the terminal part, 
the dorsal side of which is quite naked; otherwise the dorsal side is co- 


vered with teeth, and has the darker colour of the back of the animal. 


The appendix-slit is situated quite close to the lateral edge, only in the 


terminal part it bends towards the middle. On the dorsal side of the 


Fig. 22. 


terminal part are seen two «marginal-slits» leading into pockets, quite 
Rhinobatus columne. iB ake) 5 Pp » el 


The left appendage from the corresponding to those in Zorfedo and Narcine; the medial one is the 
dorsal side. Natural size. 7 . : 

oer: 3 S 7 
at ee Cee a longer; in the lateral one the outermost part of the piece 7, is seen freely 
opening of the lateral pocket, protruding from the skin as a shining thorn. 


Z of the medial one. ‘ 5 
The skeleton. Between the basale and the appendix-slit are 


found four pieces: 4,, 6,, 6,, 6,; the last one being the longest, next to that follows 6, which is also 


the broadest, but they are all more long than broad; 4, 


3 


and 6, bear no rays, 6, bears the last ray, 4; 
the last but one (and, in connection with the basale, also the last but two). The piece # is exceed- 


ingly long; anteriorly it articulates with the dorsal side of 4, close to the basale, then it stretches 
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along the other pieces, 4, 4, 6,, and next articulates with the appendix-stem @ in a long joint, reaching 
as far past the articulation of 4,, as the length of this piece 4, itself; it reaches quite to the dorsal 
marginal cartilage. It is narrow and flat, distally a lttle bent. The appendix-skeleton is of a length 
about equal to the basale + 6, ... 4,, the stem is rather slender, and ends in a style of a similar 
shape and nature as in Zorfedo, only it is here relatively very short. The marginal cartilages are 
very long; both of them begin almost at the same point forward, the ventral one, however, a little 
before the dorsal one, and they end at the style in an inverse ratio, that is to say, the dorsal one 
reaching a little farther backward. On the greater part of their external surface they are very closely 
connected with the teeth-covered skin, so that they only with difficulty can be separated from it. The 
distal part of the dorsal marginal cartilage is, quite as in Zorfedo, ventrally hollowed in a trough- 
like manner; this part is hard and firm, shining, while the other part is more soft, lamellar, lying 
like a cover over the appendix-slit, and forward reaching to #. The terminal part on the ventral side 
is covered by a piece 7, quite corresponding to that in Zorpedo and Narcine; the margins, however, 
are without folds. 

The number of real terminal pieces is three. 

Td is very small, a little concave on its ventral side; 7z is larger, and bears on its lateral 
edge a process directed forward; it is externally flatly rounded, internally towards the appendix-slit it 
has a trough-like concavity. 7; articulates with the hindmost lateral edge of Az, and with the fore 
end of 7v; proximally it is broadly ovate, and distally it tapers to a shining conical point, which, as 
already mentioned, is uncovered by the skin. 

The muscular system is principally as in Zorfedo; the Mfusc. extensor, however, is single, 
as in Narcine. The glandular bag occupies here, as in those two genera, the space between the distal 
end of the basale and the proximal end of the appendix-stem, but laterally it spreads over the hind- 
most rays in a similar manner as in Raya. 

The glandular body is very narrow, and does not anteriorly reach the end of the bag; 
accordingly it fills the inner space of the bag to a far less extent than in the other Rays; it is pro- 
longed as a thin, raised stripe, provided with a furrow and gland-pores as in 7orfedo and Narcine, 


throughout the length of the shaft till the terminal part. 


Trygonide. 


Trygon violacea Bonap. 
(Pl. III, fig. 38—4o.) 


A specimen of a length of 1™, a breadth of 44°™ shows the following measures: 


The length of the whole appendix ........-....:+-+-- ge 
= = BEE PITCCR DAUM sha soy cute fee se ee a 6,5°™ 

from the fore end of the slit to the hindmost point of the appendix 8° 

The length of the terminal part.......-..-+---22e02> ies 


The largest breadth at the base of the terminal part....... 
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The whole appendix, as the ventral itself, is naked, somewhat latero-ventrally compressed, almost 
triangular, when cut through, but with rounded edges; the broadest surface looks inward, and is in 
contact with the base of the tail; the appendix-slit follows the more narrow dorsal side till the term- 
inal part, where apparently it separates into two slits, surrounding a lengthened-oval, firm, and hard 
part, covered by the skin (7v); in reality, however, only the inner one of these slits is a continuation 
of the appendix-slit (@/); the outer one (/') leads into a deep «pocket» ending far forward, and limited 
by the terminal skeleton proper and the covering pieces to be mentioned later. Immediately before 
the passing of the slit into the terminal part its inner (dorsal) lip forms a rather large, soft, pigment- 
ed dermal fold, which, however, is not seen externally, being placed under the overlapping firm edge 
of the outer lip, supported by the covering piece z. 

None of the skeletal parts protrude through the skin. 

The skeleton. Between the short basale and the appendix- 
stem are found two pieces, 4; and 4,, of about equal length, but 2, is 
much the broader, especially proximally, where it is of the same breadth 
as the basale, and where on its dorsal edge it articulates with a very 
long piece #, which, without touching 4,, reaches to the appendix-stem, 
and articulates with the dorsal side of this almost quite to the fore 
end of the dorsal marginal cartilage. 6, bears the last ray, which prox- 
imally for a long way is coalesced with the last but one which articu- 
lates with the end of the basale; these two are by ligaments firmly 


connected with the ventral marginal cartilage. The appendix-stem is 


long and powerful, more than twice as long as the basale + 6, 4+ 4,; 
its hindmost part (a little less than half the whole length) is uncalci- 
fied as a strong, broad style reaching to or only a little past the end 


Trygon violacea. of the terminal pieces. The marginal cartilages are both calcified, the 

The left appendage from the 
dorsal side; reduced. ¢ the open- 
ing of the lateral pocket. VY; Zz, occupy almost the distal half of the stem above the style; behind the 
Tv the parts of the skin, in which 
the skeletal parts, indicated with 


the corresponding letters, are in- the latter is concave on its outer surface, while the former is partly 
closed. 


dorsal one most solidly; they reach about equally far forward, and 
dorsal marginal cartilage reaches a little farther than the ventral one; 


rounded. 

The number of terminal pieces is two, only 7d and 7z being found. 

Td is a large, externally rounded plate of pointed-ovate contour, thickest at the medial edge 
along the style, and laterally quite thin; the lateral edge is finely indented. Zz likewise is large, but 
the inner surface, towards the appendix-slit, is rounded, while the outer surface is deeply hollow as a 
trough, both edges of which are somewhat bent towards the concavity. The whole ventral side of 
the terminal skeleton, as well as great part of the ventral marginal cartilage, is covered by two hard, 
calcified, firmly connected covering pieces v and v,, to which the AZ dilatator is attached, and which 
correspond to the single v in the preceding genera of Rays (in Narcine, as we have seen, the proxi- 
mal-lateral corner of 7 had already been partly separated as an independent piece, to which in Z7ygov 


the larger piece 7; must be taken to correspond). The larger lateral piece 7, shows distally a rather 
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deep hollow on the outer, otherwise rounded surface, by which means a strong ridge is produced on 
the opposite, concave inner surface, and this ridge is firmly connected with the raised medial edge 
of the piece Zz; the above mentioned deep lateral pocket is then situated between the last-men- 
tioned pieces. 

The muscular system is peculiar by the little marked bounding between the single groups 
of muscles. Thus on the ventral side the fibres of the JZ adductor are seen behind and medially to 
continue, without any bounding whatever, directly into the JZ dilatator, and laterally to pass over on 
the JZ compressor in such a way, that the contour of the glandular bag before and medially is quite 


effaced; the fibres of the ventral wall of the glandular bag 


as in Zorpedo — have the same direc- 
tion as those of the JZ adductor, and they are here, until close to the lateral edge, quite woven 
together with the latter. On the dorsal side the marginal portion of the JZ adductor is seen as a 
powerful mass arising partly from the pelvis, partly from the aponeurotic covering of the muscles of 
the abdominal wall, and laterally overlapping part of the JZ extensor. This latter arises from the 
whole extent of the basale, as well as from the following pieces, and is distally, without any bounding, 
woven together with the JZ adductor and the continuation of this, the JZ datator, which latter also 
with a considerable mass wraps the whole of the appendix-stem and both the marginal cartilages 
quite to their margins at the appendix-slit. Behind it is attached to the proximal edge of the ventral 
covering pieces (v7, 7). The part of the JZ compressor, appearing as the outer lip-muscle, is only 
sligthly developed; more developed is the part of the dorsal muscular wall of the glandular bag, 
running more transversely, and wrapping the glandular body, which it follows throughout the shaft 
to its hindmost end at the terminal part. 

The glandular body stretches here — as in the preceding genera of Rays — through the 
whole length of the shaft along the ventral marginal cartilage, constantly tapering backward, and 
the furrow which in the part of the body, situated in the bag, runs from before obliquely to 
the medial side (separating a pigmented and an unpigmented surface), continues with its pores 
quite to the terminal part. The part of the appendix-slit situated in the terminal part, has quite 
smooth walls. 

The above described features of the glandular body, and several other characteristics — as for 
inst. the presence of ventral covering pieces, enclosing a pocket with an opening through an outer 
side-slit, and furthermore the hollowing of the ventral side of the piece 77 — very much recall those 
in Zorpedo and Rhinobatust), and it is evident that Zygon is more closely allied to those than to 


Raja, at all events with regard to the structure of the appendices. 


Rajide. 


In this family the appendices reach to quite a considerable size, and consequently they, natur- 
ally enough, have attracted the attention, and have in some species several times been the subject of 


examination. As a rule, however, this examination has not been very thorough, nor has it been ex- 


1) Partly even those in Rhzxa. 
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tended to more species of the genus, and therefore the result as to comparison has only been slight. 
The species show great differences that may easily be used diagnostically. The corresponding struc- 
tures in the different species are easily pointed out; more difficult it is to work out the comparison 
with the other Plagiostomes in a sure way. I hope, however, to have succeeded in this in the follow- 


ing description of the species I have examined. 


Raja batis L. 
(Pl. IV, fig. 45—48.) 


The appendices of the Skate are mentioned by several authors, who, however, have restricted 
themselves to brief remarks of the outer shape and the size. This latter may in old males be so con- 
siderable that the appendices may convey a notion of «Skates with three tails», or «Skate-Kings» 
(Pontoppidan)'); Lilljeborg?) gives, in old males, the length to be between '/, and */; of the total 
length of the animal, and says that the appendages reach far behind the middle of the tail. I know, 
however, no thorough representation of these organs or their skeleton). 

In a specimen of a length of 1™ 26°™ (2 ell Danish) the appendix has a length of 27,5°™4). 


The other measures were: 


From the fore edge of the slit to the end of the appendix 25—26™ 
‘Rhespanttreesotethtesvientnrallazw-ncs-0:i-e en -mene ieee woos 
The tenminalpartie.: cbescs-12 es eicuc cn eeeee eee 13 om 


The largest breadth (across the basis of the terminal part) 4°™ 


The shape of the appendix is flattened, the contour clavate, the breadth increasing towards, 
and culminating in, the big, ovate terminal part. The skin is naked in every place. The appendix- 
slit in the free part of the organ is situated quite close to the lateral edge; in the part united with 
the fin more towards the middle of the dorsal side; in front the slit is easily dilated, and a little- 
finger may here be brought into the ventral glandular bag, the powerful gland of which may be 
partly discerned through the skin; the rest of the slit until the terminal part is certainly open, but 
on account of the stiffness of the marginal cartilages it can only be very little dilated; in the term- 
inal part, however, dilation may easily take place, especially if the end of the appendix is bent ventro- 
medially. In the terminal part the skin forms on the ventral side a large, soft lip, closing together 
with the dorsal lip, which is supported by skeletal parts. If the soft lip is thrown back, its inner, 
bluish-red mucous membrane is seen, as also a large skeletal piece (7) with sharp, indented outer 


3 


edge; it is, however, quite covered by the mucous membrane, which on the dorsal side of the piece 


t) See Kroyer, lc. p.993. 

2) Le. p. 590. 

3) The Ray mentioned by Joannes Battarra in Atti dell’ Acc. delle scienze di Siena, Tomo IV, 1771, p.553, the 
appendix-skeleton of which he draws in fig. I, must be the Skate, or at all events a nearly allied species (according to Giglioli 
[teste Lilljeborg] the Skate is not found on the coasts of Italy (?)). Davy le. p.145 mentions the glandular bag and its 
large glandular body, its secretion ete. 

+ In two skeletons of ventrals belonging to the Zoological Museum the appendices have a respective length of 
4iem and 38cm, 


Ei 
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forms a great many transverse, soft, vascular folds (see fig. 24 in the text, 6/7). If the terminal part is 
more opened, the walls of the appendix-slit are seen; they are very curiously formed, covered with a 
mucous membrane, and their folds and pockets supported by 

different skeletal pieces. Besides what has been mentioned, we i 

find on the ventral side a firm fold with a porous edge, da, 

reaching into the proximal part of the slit, and a process (7Z%,), 
with a loose, soft covering, and supported by skeleton; laterally 
of this process is found behind a deep recess or pocket, Zz. On 
the dorsal side are seen two recesses, the foremost one (Za) 


very deep, and separated from the appendix-slit by a lamella 


supported by skeleton; the hindmost one (Za') is less deep; finally bl 
is seen a process (7%), enclosed in a soft membrane, which process ol 
is laid against the above mentioned one on the ventral side of 
the slit. The real continuation of the appendix-slit runs between Ty 
these two processes, as indicated by the sound in fig. 24"). - 
The skeleton. Between the basale and the appendix- 
stem are found two pieces, 6,, 6, the latter longer than the 
former; 6, bears the six hindmost rays, 6,, as usual, none; with 
the dorsal and lateral edge of 6, is connected a long, plate-shaped 
#, distally articulating with the appendix-stem 4 almost beside 
the articulation between this latter and @,. 
The appendix-stem is long, about twice as long as the sien igen ea Pe acpi ae 
of the right appendage, from the dorsal 
basale + 6, + 6,; behind it becomes by and by dorso-ventrally side, strongly dilated (much reduced). 


a * : oye oe A sound goes through the bottom of the 
flattened, especially in the terminal part, where its outer end is Ke mendiemlie- OF the sate vereat deatal 
quite flattened, thin, and rounded. As is usually the case, the lip; 7; the terminal piece 7; covered by 
mucous membrane with the dermal leaves 


calcification ceases in the terminal part; in the long part corres- By ae fra dermal told dotted withicmell 


ponding to the style is however found on the medial edge a holes on the edge. Lv the ventral pocket, 
: ; Ld, Ld’ the two dorsal pockets; ¢, d/ the 
strongly calcified region projecting in a somewhat bump-like dorsal lip with the enclosed skeletal parts 


@ and Ta@2; Rd a dermal fold, supported 
by a plate-shaped prolongation of the 
hard, and are for a long way rather closely joined with their dorsal marginal cartilage; Zz, 7v2 dermal 


manner (¥ in fig. 45, 47). The marginal cartilages are long and 


ora hh - , : : a z 2 projections supported by the skeletal 
edges; distally they separate; the dorsal one begins before close parts marked with the game letters, 


by the articular surface between # and 4, but distally it does 
not reach as far out on the stem as the ventral one, which in return does not reach so far proxunally 
as the dorsal one; thus an open space is found proximally, where the glandular bag joins in, and 


where its foremost, dilatable outlet is situated. The dorsal marginal cartilage sends forth distally a 


1) In specimens with quite short, undeveloped appendices, shorter than, or of an equal length with, the fin-mem- 
brane (the free part from 2,5~- 3,5¢m in length), we, as might be expected, do not find much of these elaborate structures; in 
such young appendices with all parts still soft the appendix-slit is easily opened and quite spread, and then the walls of 
the slit are seen to be smooth and simple, upon the whole without recesses or folds, also in the terminal part; one strongly 
pronounced dermal fold is however seen along the ventral lip; the inner, already plate-shaped edge of this fold represents 
the spongy-porous dermal fold (da) in the adult, and in the lateral part of it the large skeletal part 7 will develop. 


$ 
The Ingolf-Expedition. II. 2. 
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long, triangular, plate-shaped prolongation, Ad, fig. 45, rumning into the terminal part, and supporting 
the above-mentioned dermal fold. 

The number of terminal pieces is five, and to these is to be counted a «covering piece» be- 
longing to the aponeurosis of the JZusc. dilatator. This covering piece) (fig. 48) is chiefly situated 
on the dorsal side, has a fairly triangular contour, flatly rounded, with part of the medial edge bent 
in such a manner that it catches round the medial edge of the end-style (fig. 46, 7). This piece quite 
evidently belongs to the same kind of structures as those, described as «covering pieces» in the be- 
fore mentioned forms (Rica, Afustelus antarcticus, Torpedo, Narcine, Trygon), only the development 
having here taken place in the dorsal side of the aponeurosis; and so I here (and in other Raa- 
species) mark it with a @. 

With the distal end of the dorsal marginal cartilage is only connected one piece, proximally 
also touching the style; I regard it to be corresponding to the 7d of the other Plagiostomes, as it is 
situated in the same manner as that in the dorsal lip of the appendix-slit, and shows the same relations 
to the marginal cartilage and the stem; it is rather thick, somewhat bent in a crescent-shaped manner 
with the concavity towards the stem; distally it is firmly connected with the style of the stem by 
means of an uncalcified (or slightly calcified) cartilaginous prolongation). With the hinder half of 
the lateral edge of this piece 7@ is connected a long, narrow piece, attached by a band to the terminal 
end of the style; it is situated in the edge of the dorsal lip, and I think it to be corresponding to 
the piece, which in several other Plagiostomes I have called 7d, With the ventral marginal carti- 
lage are terminally and laterally connected two pieces of a peculiar shape. Only the medial one of 
these is also connected with the style of the stem, passing closely along it until the above mentioned 
calcified bulb +; this piece then must be corresponding to 7v; it is rather thin, rounded on the outer 
side, and prolonged to a slender, bent, obliquely-posteriorly and laterally directed part, ending in a 
hook (it is this hook, which is seen covered by a loose, mucous membrane in the fig. 24 of the text 
at 7z). The other piece consists of a crescent-shaped, large part, the concave side of which is for a 
long way connected with the terminal and lateral edge of the ventral marginal cartilage; most ante- 
riorly the long horn of the crescent reaches into the appendix-slit; behind and laterally the piece is 
prolonged to a long, rather slender process, tapering to a somewhat bent, flat part with a slightly 
notched end (it is this process, which is seen covered by loose, soft membrane in the fig. 24 of the 
text at 7z,). I take this piece to be homologous with the fully developed piece 7, in Spevax (in 
Acanthias and Somniosus it is only indicated), and its situation seems to me to settle this homology 
beyond doubt. Finally is found, belonging to the ventral structures, a very large piece, rather crescent- 
shaped when viewed from the ventral side, which must be corresponding to the piece 7; (the «thorn» 
or «spur» in different Sharks); proximally it reaches far into the appendix-slit, is on its medial side 
broad, flatly rounded, and sends forth laterally a high, sharply winglike ridge with undulating, finely 
indented edge; somewhat above the middle it sends forth a tap-like process, ventrally overlapping 
Tv,; distally it ends with a plate resembling the blade of an axe, and ventrally reaching over the 

1) It is mentioned by the way by Moreau Le. p.251 under Raja clavata by the name of «Cartilage interne»; the 


presence of 7W2 is also noted here, but this piece gets no special name, as it is not found in 2. clavata. 
2) This connection-piece I take to be not independent. 
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style") (to judge by the pieces before me this part seems to be a little varying with regard to the 
details of the processes). 

As to the muscular system the reader is referred to Raja clavata with which the other 
Raja-species agree exactly in most respects. The d/. dilatator, however, is here somewhat more 
distinctly than in the thorn-back separated into two, a large dorsal one, and a smaller ventral one. 

The glandular body, as in all Aaya-species, is limited to the dorsal side of the ventral 
bag proper, and accordingly does not continue into the shaft. In young specimens of the Skate with 
undeveloped appendages not yet reaching the end of the ventral, the appearance of the gland is 
rather deviating from that of the developed one; it is more flattened, and the gland-pores are spread 
in more (four or more) rows over the greater part of the surface; in other words, it shows a rather 
striking resemblance to the glandular body in Adima. By a continued growth of the marginal por- 
tions of the gland, and by a strong rounding of these portions, the surface that in younger animals 
is provided with pores, will be hollowed, and thus apparently become more narrow, and in this way 


the characteristic deep longitudinal furrow will arise. 


Raja nidarosiensis Collett. 


Of this species I have had only one pair of dried ventral skeletons, the appendix-part of which 
had a length of abt. 33°". The principal features agree exactly with those of the Skate; the resem- 
blance includes the common habit of the single skeletal pieces, but a closer examination of these will 
show some minor peculiarities in the details; for inst. it will especially easily be seen that the piece 
7, is bent in a somewhat different way, and has a relatively larger lateral wing, a larger forward 
directed tap, and its distal end has not the peculiar shape like the blade of an axe; on its medial 
surface it is deeply concave, spoon-like, etc. I shall however omit to give a detailed account of the 
deviations of all the pieces from those in the Skate, and leave to others, who may have more material 
at their disposal, to work out this subject more thoroughly; no doubt the deviations will make good 
specific characters. According to the existing descriptions of the species the appendages are very 


large, and are said to reach behind to the beginning of the first dorsal fin. 


Raja clavata |, 
(PI. IV, fig. 49—52; pl. VI, fig. 67—68.) 

This Selachian I think to be the one whose appendices have most frequently been examined 
and described. Duvernoy?) has briefly mentioned them, their glandular bag with its glandular body 
and their skeleton, the nomenclature of which he has formed in accordance with the appellations of 
the parts of the hind limb and the foot of a mammal. Later they have been described by Vogt and 
Pappenheim3), whose description it is rather difficult to use on account of the want o! references 


1) In my figure it has been displaced a little, so as to reach too far up on the other terminal part. 

2) Cuvier: Lecons de l'anatomie comparée, 2d ed., vol. 8, 1846, p. 305 (perhaps the description applies to 2. errcu/aris?), 

3) Rech. sur l’anat. comp. des organes de la génération chez les animaux vertébrés, Ann. se, nat. (Zool.), vol. XI, 
1859, p. 111—117, pl. 3. 
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to the accompanying figures, and in these the total want of letters indicating the single parts; still 


later they have been described by Petri') and Moreau?). Besides short remarks on these organs 


are found in several writers of mostly systematic works. None of these descriptions seem to me to 


be quite serviceable. 


In a specimen of the total length of 76° the whole length of the appendix is 18°™. The other 


measures are: 


IESaleHa ny, Ohi (HMO MHS PEIAE Baio saa 6 oS 54 nooo bo oo To 


from the fore end of the slit to the extremity of theappendix 15°" 


from, the fore end! (of the terminal’ part se ee eee eee roc 


Largest breadth (across the base of the terminal part). . 2,7°™ 


Fig. 25. 


Raja clavata. The terminal part 

of the right ventral appendage, 

much dilated; reduced. The letters 
as in fig. 24. 


2) Lc. p30. 


The whole appendix is naked (but on the abdominal side of 
the glandular bag are found some scattered thorns); the shape is 
lengthened-clavate with a short shaft; the terminal part forms the club, 
and is relatively very long, broadest at the base, and tapering from 
thence towards the point. Only the foremost dilatable part of the 
appendix-slit, the part forming the foremost outlet from the glandular 
bag, is situated dorsally; from here the slit goes laterally, almost 
even passing to the ventral side; from this side it can be seen, but 
not at all from the dorsal side (contrary to the situation in the Skate). 
This is brought about by the fact that the dorsal lip, which only 
proximally is supported by skeletal parts, at the base of the terminal 
part overlaps the slit to such a high degree; the ventral soft lip is, 
when compared to that of the Skate, only very narrow. If the term- 
inal part is opened so much, that the interior is seen), this latter will 
present an appearance, apparently quite different from that in the 
Skate; it will, however, be possible to point out quite corresponding 
projections and hollows: on the ventral side of the slit is seen, rela- 
tively only little conspicuous, the membrane-covered terminal piece 7; 4) 
which shows before a sharp, cutting edge, and on closer examination 
also is seen, as in Raya batis, to bear on its upper surface a row of 
transverse, soft, but less developed dermal leaves 6/; a bayonet- 
like, hard, and sharp-edged blades) (on which one may easily cut one- 
self, although it is covered by membrane) projects strongly, correspond- 


ing to Zv, in the Skate; to the piece 7v in this latter corresponds a 


2) Hist. nat. des Poissons de la France, vol. I, 1881, p- 248—259. 
3) Petri, Lc. pl. XVI, fig.t D, has given a drawing of the dilated terminal part, which is quite unsatisfactory, 
especially with regard to the ventral side. 


4)"Petri, lerige © Di ee: 


5) Petri, 2: 
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long cylindrical process, reaching with the point into the ventral recess'), which is here situated far 
backward, almost terminally (Zz); on the dorsal side are seen the two same recesses?) as in the Skate, 
but of different size and extent, as well as the projecting lamella Rd’3) borne by the skeleton; the 
only new thing that does not seem to be represented in the Skate, is a strongly projecting part sup- 
ported by the skeleton, da4), which part belongs to the ventral side; it corresponds to the porous, 
spongy, firm dermal fold in the Skate, where, however, no skeleton is found. 

The Skeleton. Between the basale and the appendix-stem («Metatarsien» Moreau [Cuv., 
Duvernoy]) there is a 6, bearing the last six rays, a 6, without rays, a flat # with s-shaped edges, 
proximally connected with 4,, and distally by means of a joint with the appendix-stem5). his latter 
is about (scarcely) twice as long as B+ 6,+4 6,, and closely behind the two proximal articular sur- 
faces for 6, and # it becomes flattened, and ends with a quite flat, thin-edged, hindmost rounded part; 
corresponding to the great length of the terminal part, the uncalcified «style» («une sorte de phalange 
Moreau |etc.|) forms the greater part (about two thirds; in my figure it is a little too short); also here 
is found, about at the middle of the medial edge, a thickened and somewhat calcified part. The 
marginal cartilages are large, plate-shaped; the dorsal one reaches farthest forward, but behind it 
ceases much before the ventral one; the dorsal cartilage sends forth into the interspace between the 
terminal pieces a long, firmly calcified, s-shaped and pointed, blade-like process, bent in an undulating 
way, and with sharp edges (Ad’, fig. 50). 

The terminal pieces are 5 (6), to which is still to be counted a covering piece®). This (d@) is 
situated dorsally, is flatly rounded on the outer side, concave towards the terminal part, whose prox- 
imal portion it covers; anteriorly it is curved in an oblique, half-moon-shaped manner, having the 
lateral fore corner far drawn out; from this corner it shows an elevation running towards the medial 
edge, and indicating the place of attachment of the JZ dlafator; consequently the whole part before 
this line is covered by the muscle. 7ZwW7) has a broad line of attachment with the distal edge of the 
dorsal marginal cartilage, but only touches the appendix-stem; outward it is somewhat flat, inward 
concave; its lateral edge is convex, and somewhat indented; its distal end is attached to the appendix- 
style by soft tissue, representing the cartilaginous bridge in the Skate. The piece 7¢/, found in 2. 
batis is wanting here. 7v is a long, slightly bent piece’), provided with a short, hook-like point, and 
having before a short articulation with the distal end of the ventral marginal cartilage, medially a 
long connection with the appendix-style, reaching until the thickened and calcified place in this latter; 
laterally it is for a rather long way connected with a bayonet-like 7v,°); this latter is connected with 
the hindmost lateral edge of the ventral marginal cartilage by an oblique articulation, and distally it 

1) Petri cfe. 

2) Petri ala, alp. 

3) Petri pr 

4) Petri da. 


5) Petri, fig.1 CG ér, 6, “; Moreau (= Cuvier-Duvernoy): Tibia, astragale, calceanéum,; basale = femur. 
6) Petri: sch’ «schuppenformiger Knorpel», «gréssere Schuppenlamelle»; Moreau: Cartilage interne, no. 3, fig. 27, 
7) Petri: sch, likewise «schuppenf. Knorpel», «kleinere Schuppenlamelle» (p. 312); Moreau: Cartilage externe, no, 2. 
8) Petri: sf; Moreau: Cartilage no. 6 bis, cartilage en cuilleron. 
9) Petri: 67; «ein bajonettahnliches, gedrehtes Knorpelstiick» (p. 313); Moreau: Cartilage en hallebarde 
vernoy), no. 6. 


(Du- 
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runs out in an elegantly shaped, longitudinally somewhat twisted blade with a peculiar sharp lateral 
edge. Ventrally of this, and attached to the same edge of the ventral marginal cartilage, is found a 
piece da!) which I do not find in the Skate, or in any of the other Plagiostomes I have examined, 
but, according to Petri and Moreau, it evidently appears in several other Raya-species; it has a 
thick, lateral edge, and a rounded contour; it is movable and seems to be composed of two pieces, a 
little, proximal, lamellar da’, and the larger distal da. Finally is found the large piece 737). It con- 
sists of a more narrow foremost part, the proximal end of which is attached to the lateral edge of the 
ventral marginal cartilage, and which laterally sends forth a sharp, winglike ridge (corresponding to 
that in the Skate, but much lower), and next of a broader, hindmost part whose medial edge (corre- 
sponding to the axe-blade in the Skate) iolds round the appendix-style:). 

The muscular system, with regard to the proximal part, shows the typical relations, as 
will be sufficiently clear from the figures 67 and 68 on pl. VI. 

The JZ dilatator is on the dorsal side behind split into two parts, but this cleaving has not 
been carried through to the proximal part of the muscle, and so the JZ dilatator seems to me to 
form one muscular mass here as well as in most of the other Plagiostomes I have examined. ‘The 
whole of the large dorsal part of this muscle is with its hinder end attached to the dorsal covering 
piece, i.e. not to the edge of this piece, but some way in on its surface till a plainly indicated line 
of insertion (see fig.49 on pl. IV). In Raya batis the division of the JZ dlatator indicated in R. clavata 
seems to be more strongly pronounced, and in other /aya-species +) it even seems to lead to a separa- 


tion into two independent muscles, one larger situated dorsally, and another smaller, ventral, which 


') Petri: da «ein spatelférmiger Knorpelstiick» (p. 313); Moreau, who has correctly seen that it is composed of two 
pieces, calls the little proximal one: Cartilage intermédiaire, no. 4, the larger one: Cart. accessoire, no. 3. 

2) Petri: 4k «hakenf6rmiger Knorpel»; Moreau: (Duvernoy) Cartilage en soc de charrue, no. 7 (in the principal 
figure, however, indicated by 1). 

3) Vogt & Pappenheim’s appellations have to be with difficulty found out from the description, this, as men- 
tioned, having no references at all to the figures, and in these no letters are found. I give below the appellations of these 
authors corresponding to my names. It seems that they have not clearly seen that the chief piece — la piéce principale — 
is composed of three parts; they use the names «la lévre interne» partly of the marginal cartilages, but without establishing 
the independence of these pieces; the prolongation of the dorsal marginal cartilage is described (p. 114) as «une feuille mince 
en forme de spatule». The other names are: 

The covering piece d = piéce externe, la plus superficielle (p. 115). 


Td = piéce externe; seconde piéce. 

Td = piece alongée, courbée en S; it is interpreted as coalesced of two pieces, the terminal part wrapping the appendix- 
stem being called «une petite piéce cartilagineuse formant une gouttiére» etc. (this part in young animals is 
possibly soft). - 

da = petite piéce cartilagineuse .... presque carrée et couverte .... par un coussin gélatineux. 

Tv2 = piece .... plus allongée, sa forme est semblable a celle d'une équerre trés large. 

Tv = une derniére piéce cylindrique etc. (p. 116). 


4) For inst. in R. Schultziz, according to Petri (lc. p.314; pl. XVII, fig.2 Band C). Petri calls the greater, 
medio-dorsal part M/ devafor, and thinks this part to be composed of two kinds of muscles, viz. the greater part of «red» 
fibres in which is found a wedge-shaped «white» part (fig.2 B, a/) the fibres of which, however, are said to run — only 
with altered colour — into the red mass (a difference of this nature I never saw in any Plagiostome); the smaller, dorsal 
muscle is called Af, rotator with regard to its action on the «hakenférmige Knorpel» (my piece 73). In Raja clavata Vogt 
& Pappenheim (lc. p. 116), as it would seem, (the description is not quite clear to me) have also found two muscles where 
I only find one; they speak of a «Muscle écarteur dorsal», «originating» on the large dorsal covering piece (where the fibres 
of their «M. releveur» are said to be attached; according to their description this «releveur» for one thing is composed of 
the dorsal layer coming from the body (i.e. the tail), and is rather incomprehensible to me); and next of a «muscle écarteur 
ventral» which by means of «rather long tendons» is attached to the outer side of the «s-shaped piece» (Z;). Duvernoy 
also says (lc. p. 308) that his «Muscle grand abducteur» (JZ d/afa/or) in «la raie ronce» is divided in a similar manner, and 
attached in the same way. 


ON THE APPENDICES GENITALES (CLASPERS) IN THE SELACHIANS. 63 


latter during the dilation acts especially ou the terminal piece 73, by which means this piece is turned 
(revolving as the radius round the ulna in a human fore arm). 

The JZ compressor (.S) forms the bag situated on the ventral side; the direction of its fibres, 
as far as seen on the ventral side, is exactly given on pl. VI, fig.68; on the dorsal side (fig.67) the 
part forming the outer lip-muscle, which part is rather small, is seen anteriorly arising from the piece /, 
and posteriorly attaching itself in the inner investment of the ventral marginal cartilage; when the 
connective tissue laterally uniting it with the hindmost ray, is prepared away, it is here very distinctly 
seen to be continuously connected with the dorsal muscular wall of the bag’). 

The glandular body has by earlier authors been sufficiently described as well in this species 
as in other Aaya-species; when developed it seems in all species to show principally the same 


appearance. 


Raja radiata Donovan. 
(PL IV, fig. 53—57.) 

Brief remarks on the appendices of this species are found in several authors, as usually mostly 
concerning the size?) and the like facts. Lilljeborg3), however, not only says that they are very 
large and in old individuals sometimes reach past the middle of the tail (in a specimen of the length 
of 53° they were 14° long and 3,2 broad on the middle), but he also gives a rather thorough de- 
scription of their outer contour and whole shape; of the inner configuration of the appendix-slit he 
only says that it is «divided into parts or separate hollows». He does not enter upon an examination 
of the parts of the skeleton; he mentions only, that a piece in the dorsal lip has a free, backward 
directed point. We find, however, in the older literature a representation of the skeletal parts of these 
organs, as well as of their structure upon the whole, viz. by M. E. Bloch#). His specimen had a 
length of 16 inch. (about 42°"), and the appendices (from the pelvis) were 5'/, inch. (abt 15°™) long, 
1¥/g inch. (abt 35°) broad across the terminal part. 

1) Petri has called this part of my AL compressor M. flexor plervgopodit biceps (l.c. fig.2 B, /#6), and thereby in- 
dicated that he thinks it to be corresponding to the muscle in Scyé/‘w» marked with the same name, which latter, however, 


shows quite other relations (see my fig. 65 and 66 of Sc. s/e/ave); he describes it as inserting itself on the dorsal marginal 
cartilage instead of on the ventral one (this, perhaps, is only a miswriting). In the proximal part the //exor plerygopodtt 


exterior of Petri corresponds to my MM. adductor (A), his Flexor pt. interior to my M. extensor (£). The muscles men- 
tioned by Duvernoy (in Cuvier’s Lecgons 2d ed. vol. $8, p. 307) are: 1) Le muscle abaisseur = my JL adductor, 3) L/abduce- 
teur de l'appendice = AL extensor; 5) Le grand abducteur ou extenseur des piéces mobiles et terminales = Jf di/afator; his 


no. 2 «le releveur de la nageoire» is the muscular layer coming from the body (pl. VI, fig. 67), and his no. 4 (Moreau’s «court 
extenseur») I am unable to unravel. The same names have mostly been used by Moreau (lc. p. 255); his Muscle long 
extenseur = MM. extensor, his M. fléchisseur = the part of AL compressov forming the outer lip-muscle. Moreau, in 
correspondence with my opinion, describes his M. grand abducteur (Jf. d/a/ator| as separating into two bundles. Vogt & 
Pappenheim, besides the already mentioned «écarteurs» (M/Z. d/a/atfor) only mention the J/. adductor as labaisseur de 
Yappareil copulateur», and as the antagonist of this a «releveur» partly formed by the dorsal muscular layer coming from 
the body. Bloch only mentions two muscles in Raja radiata (lc. vol. 6, 1785) both together representing my M. dtlatator. 

2) Kroyer l.c. p.943 gives the measures: a specimen 17!» inch. long with appendices of the length of 4! inch., 
and thinks (p. 954) that the appendages are very strongly developed in the adult males. 

3) dG: pig52: 

4) Von den vermeinten doppelten Zeugungsgliedern der Rochen und Haie. Schr. d. Berl. Ges. naturf. Freunde, vol. 6, 
1785, p.377- Bloch calls his Ray-species Raja clavata 1, and in his faunal works he has drawn and described it as Raya 
clavata. The figures, l.c. pl. IX, however, show with perfect certainty that the species in question is RX. vadiata. (Both this 
plate and the one concerning Acanthias are, without any explanation, affixed to the edition by Schneider of Bloc h's 
Ichthyology.) Petri has not perceived that in Bloch the question is not of the real A. c/avara. 
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Two pairs of ventrals with fully developed appendices, now before me (unfortunately I cannot 


give the total length of the animals) show the following measures: 


Wengthmor hevappendisc ssieseeens ac ncn mem rti TOs 
— 5)! joebee sbekS Oh WMS sb Ga So oo oc oven 
-— SS neimanbonvall oRbAE 4 Slo igo om 6.060 8 x 4,6—5™ 

Breadth of the  — ih Bones, rie cages Ss OO 2,77 at the broadest spot 
-— =e ay basal pants «ais ee cose crc) tes Oem 108m 


A dried specimen of a length of 39™, a breadth of 24°" shows fully developed appendices, 
8™ long, and 2,2°™ broad across the terminal parts; in another specimen (in spirit) 43°" long, and 29°™ 
broad the appendices are only 6,5°™ long, the terminal part abt. 4™ long, 2,1°™ broad; here they are 
not yet fully developed though it was to be expected judging from the size of the animal. Facts as 
these, that rather grown individuals have rather undeveloped appendices, I have oftener seen, for inst. 
in Acanthias. 

The appendix is naked, much more clumsy than in the 
preceding species, flattened, somewhat rounded on the dorsal side, 
the contour is clumsily clubshaped; the club is formed by the 
terminal part constituting more than half the length of the part 
to be seen from the back. The appendix-slit runs from the fore- 
most dorsal opening laterally, so that it cannot be seen from the 
dorsal side except in the hindmost end of the terminal part, 
where the dorsal lip, as it were, retires; the dorsal lip, throughout 
the terminal part, is supported by inner skeletal parts reaching 
to its edge, while the soft membrane of the ventral lip as a broad 
wall stretches past its skeletal part (73), and is laid — in a 
similar manner as in the Skate — dorsally against the upper 
lip; from the hinder, lateral edge of this latter a naked spine 
projects. If the soft, ventral dermal lip v/ is thrown back, an 


elevated, long, bowshaped, cutting edge of the skeletal piece 7; 


is laid bare (fig. 26 in the text, to the right of 4/). If the term- 
inal parts are opened still more (which here is easily done), we 


Raja radiata. ‘The terminal part of the . ; 
Hehteventeall qncttdilared redneed eres shall, although with altered shapes and relations, see correspond- 


the naked spine of this same skeletal 


2 eis ing projections and hollows as those described in R. bats and 
piece. The letters as in fig. 24 and 25. 5 


clavata. ‘The upper side of the piece 7; does not here show (or 
shows at most weak traces of) the transverse folds 4/ peculiar in those two species; a broadly tongue- 
shaped, rather soft and movable lamella with porous edge and «spongy» lateral surface represents 
da in the Skate and the Thorn-back; a large, ovate, hard swelling corresponds to the process 77%; 
behind and laterally of this the ventral recess Zz is found, large and deep; the foremost recess Zd is 
smaller and more hidden, situated before the ovate swelling, and also the lamella Ad’ supporting its 


lateral wall, is only little conspicuous. 


eS ee ee eee 


Pew me. =) ew ere 
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The skeleton. Between the basale') and the appendix-stem, as in all Aaja-species, are found 
a 6,, a 6,, and a #7); 4, also here bears the last six rays. The appendix-stem is about twice as long 
as B+ 6, + 64,, flattened especially distally; its terminal part, being as usual uncalcified, here forms 
an s-shaped, quite thin, flat «style» broadening towards the end. As in the other Raya-species the 
dorsal marginal cartilage stretches forward almost to the beginning of the stem, but backward not so 
far as the ventral one; this latter, especially distally, is a good deal broader. To the inner side of 
the dorsal marginal cartilage, at its distal edge, is articulatted a triangular cartilage Rd’ (fig. 56); it 
is quite corresponding to the one marked “a' in the two other Raya-species, in which, however, it is 
only a direct prolongation, a process, from the marginal cartilage itself. 

The number of terminal pieces is five, exclusive of the covering pieces. Three covering pieces 
d,, @, d, are found on the dorsal side. The lateral one, @,, is a good-sized, externally rounded 
plate, with a bow-shaped, convex lateral edge folding round to the ventral side. Its medial edge is 
rather straight and firmly connected with ¢,, which latter as a narrow band runs obliquely across the 
terminal part, and tapers towards the medial end that is bent round to the ventral side, and by a liga- 
ment attached to the point of the piece 7; (see fig. 55). The third covering piece, ¢,, is connected 
with the lateral end of the preceding one; it is of a triangular, externally somewhat rounded shape, 
and by a ligament attached to the hindmost end of the appendix-style; with its inner surface is is 
connected with the dorsal side of the piece Zd,. The three mentioned covering pieces have all arisen 
from the same aponeurosis of the JZ dilatator, and accordingly they together represent the single 
covering piece @d in the Skate and the Thorn-back. 

Of real terminal pieces two are found in the dorsal lip: 7d and 7d, (see fig. 54, 55). 7d is 
short; it is with its whole fore edge attached to the dorsal marginal cartilage, with its foremost 
medial corner also to the appendix-stem; from its medial-distal corner it sends forth a soft, cartilagi- 
nous part which farther backward is coalesced with the style (comp. the Skate); else its distal edge 
is connected with 7d@,, a proximally broad, distally narrow and tapering, very hard, somewhat s-shaped 
cartilage; it is outwardly rounded, inwardly concave, and ends in the above mentioned thorn projecting 
naked from under the edge of the dorsal lip. 

To the ventral side belong three terminal pieces: Zv, 7v,, and 7; The two first of these 
are very peculiar, and can only be rightly seen when the skeletal parts are disunited (see fig. 57). 

Tv consists of two parts, a «body» and a long process; the «body» is proximally attached to 
the edge of the ventral marginal cartilage, with one edge to the medial edge of the style (see fig. 54), 
and with the opposite one to the piece 7v,; from the ventral surface of the «body» the process arises, 
and forms together with the «body» a kind of T; this process is bent in an irregularly s-shaped manner, 
ends in a fine, hook-shaped thorn, and is situated in the deep, spoonlike hollow formed by the piece 77. 

Tv, is still more peculiar; its chief part forms an oval spoon, outwardly strongly rounded, in- 
wardly very deeply hollowed, from the foremost part of which a large, half-moon-shaped part arises join- 
ing the inside of the ventral marginal cartilage of the appendix-stem; the lateral edge of the «spoon 
is prolonged into a not quite calcified, winglike process; between this process, the half-moon-shaped 

1) Bloch l.c.: «der erste Knochen des Schenkels», fig. 1, 4 

2) d; = «der zweite», 62. = «der drittes, # = «der vierte Knochen des Schenkels», fig. 1, 7, 7, 9 in Bloch 


The Ingolf-Expedition. II, 2. 2 


66 ON THE APPENDICES GENITALES (CLASPERS) IN THE SELACHIANS. 


part, and the firm body of the «spoon» part of the terminal piece 7; is intercalated as a kind of ar- 


ticular head (see fig. 55). 

This latter, Z,, is large, forms a half-moon-shaped plate (fig. 55), the distal «horn» of 
which is bent in a somewhat hook-shaped manner; the proximal horn stretches in between the mar- 
ginal cartilages, far forward in the appendix-slit; on the concave edge of the half-moon the mentioned 

articular head»*) projects bearing a large, transverse-oblong «articular surface»; the upper or inner 
surface (the surface towards the appendix-slit) bears at the lateral, convex edge a thin, bent, sharp 
ridge which in some individuals is undulating or finely indented; it is the above mentioned edge 
seen on the undamaged organ’). 

Still has to be mentioned a peculiarly elevated, round, narrow cartilaginous ridge x, running 


across the dorsal surface of the appendix-style; this ridge seems to me only to be a special swelling 


of the style, and to correspond to the calcified and thickened bump x in &. dates and clavata. 


Raja fylle Ltk. 


In a specimens) of a total length of 55°", a breadth of 30,5°™, the fully developed appendices 


are 11° long, i.e. exactly '/; of the total length. 


The other measures were: 


From the beginning of the slit to the end of the appendix .... 9™ 
Thexnart tree (ohsthe sti oS we eet ectals eu oll Gesiried en nena Fo 
Whemlencthoisthe, terminal pant msgens magic lina eee mene oan 
“she breadthwacross themshiatteaucie ce. sie os) tes een eae TSE 

thesterminall partes iso) aye iene ee Ienem 


As in the other Ra@ the appendix is naked. The outer form as well as the inner configura- 
tion of the appendix-slit in the terminal part is very much like that of the Skate. The contour con- 
sequently is of a more slender club-shape than in X#. clavata or radiata with a longer shaft and a 
pointed-ovate, somewhat broader club constituting the larger, hinder portion of the terminal part. As 


in the Skate the appendix-slit can be seen for its whole length from the dorsal side, but runs close 


1) This evidently corresponds to the tap on the piece 7; in the Skate, which overlaps the piece 7z2. 

2) Bloch Lc. pl. IX has drawn most of these terminal pieces in a very recognizable manner, some of them even 
excellently (as fig. 4 and fig. 5). He distinguishes between an upper part (the chief piece of the appendix), and a nether part 
(the terminal part); the first he interprets as a tibia with its fibula(?) («ein RGhrenknochen, und sitzet letzterer oberwarts, 
wie bey anderen Thieren, an dem Schienbein fest»); this latter is = my dorsal marginal cartilage; l.c. fig. 1 and 3, g; the 
tibia again consists of: a piece (= my ventral marginal cartilage), l.c. fig.1 and 3, ~ ~ «welcher unter gewissen Umstanden 
die Rinne verschliest», and of an «unterer Knorpel» (= my appendix-stem), fig. 3, s; it ends hooklike; this is brought about 
by the fact that Bloch has not separated the covering piece @; from its connection with the style. Bloch makes the nether 
part consist of five pieces, which number arises from the fact that twice he makes two pieces one. These five pieces have the 
following relations to my appellations: 


T; = fig. 4, «der Sichel». 
Tv2 = - 5, «der Helm». 
Tv = - 6, «der wurmf6rmige Knochen». 
Td + Td2 = - 7, «der Winkelhaken». 
ad:+d2= - 8, «die Schaufel». 


3) Station 25, at a depth of 582 fathoms; the Davis Strait. 
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to the lateral edge; the dorsal lip of the terminal part, also like that of the Skate, is along the whole 
lateral edge supported by skeletal parts, while the ventral lip has a broad, soft edge covering the 
skeletal parts (7;), and passing round to the dorsal side; if this dermal lip is thrown back, we shall 
see, quite as in &. bats, a naked, cutting edge of a raised, winglike ridge on 7;, running almost 
throughout the terminal part. If this latter is opened still more, an almost complete conformity with 
the features in the Skate will be seen; and thus it will be sufficient to point out the deviations. 
These deviations are confined to the ventral side, and are chiefly as follows: 1) the membrane cover- 
ing the inner, dorsal surface of the piece 7, medially of the cutting edge, has very few and long, 
obliquely situated, low dermal folds (that may easily be overlooked); 2) the fold da is shorter (short- 
ened distally), softer, in the middle of its distal part it projects in a more tongue-shaped manner, upon 
the whole most like that in A. vadzafa; it is as in this and in éa¢/s without any inner skeletal support; 
3) the two projections corresponding to the skeletal parts Zz and 7z,, are somewhat longer, so that 
they stretch distally over the opening of the ventral recess which thereby gets a somewhat other 


appearance than in &. dates. 


Raja circularis Couch. 
(Pl. III, fig. 41—44.) 

In old males the appendices are said to be somewhat more than '/; of the total length; in a 
male of a length of 79,2°, a breadth of 485°" they were 16,5°™ long’). 

I have only had the occasion to examine a dried skeleton in the Zoological Museum; this 
skeleton measures from the snout to the point of the tail go", across the pectorals c.20™; the appen- 
dix-stem has a length of 65°", the terminal part of 3,7, and a breadth of 1° on the broadest spot. 
Between the basale and the appendix two pieces are found: 2, bearing the 8 (7) hindmost rays, and a 
longer 4,, without rays, as well as a long, plate-shaped #, broadest in the fore part. 

The ratio between the length of the appendix-stem and &-+ 6, + 4, is 3/,; the rather narrow, 
flat, soft terminal part is shorter than the calcified one. The dorsal marginal cartilage reaches forward 
almost to the beginning of the stem, and ceases behind with a concave, oblique edge, the lateral 
corner of which is situated much farther forward than the hindmost end of the ventral marginal 
cartilage, which, as usual, does not reach so far forward. As in Raya batis and clavata, the dorsal 
marginal cartilage sends forth a long, thin, pointed, lamellar (calcified) prolongation passing in between 
the terminal pieces (it is not seen in any of my figures). 

The number of terminal pieces is five, besides two dorsal covering pieces. One of these latter, 
d,, I suppose to be corresponding to the piece that in A. radiafa has been marked in the same way, 
it is long and narrow, spreads distally in a spoonlike manner, and the medial edge of the broader 
part folds round the appendix-style towards the ventral side, where it is attached to the distal end 
of the piece 7, (see fig. 43). The other covering piece, @;, is firmly connected with the dorsal surface 
of the terminal piece 7d, (as is also the corresponding one in 2. radiafa) and is (as in this) distally 
closely connected with the end of the appendix-style; it is rather thin and flat. 


1) Malm, A. V: Géteborgs och Bohuslins Fauna, 1877, p. 906. 
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On the dorsal side are found two real terminal pieces (see fig. 41,42), Zd@ and 7d,. The former 
is for a long way connected with the dorsal marginal cartilage and with the appendix-stem; from the 
hinder end it sends forth a long, round, somewhat finger-shaped, bent process with rounded end, and 
running obliquely towards the ventral side; on the dorsal side only a little of the basal part of this 
process is seen, while a larger part may be seen from the ventral side (comp. fig. 44 7d). With the 
outer hindmost corner of 7d a piece 7d, articulates, dividing behind into two branches, an inner one, 
short and soft, attaching to the appendix-style, and an outer one, hard, compressed, produced to a 
fine point (corresponding to the free thorn on the corresponding piece in R&R. vadzata); this latter 
branch is best seen from the ventral side (fig.44, Zd,), as it is dorsally hidden by the covering 
piece d;. 

The ventral lip shows three pieces: 7v, Zz, and 7Z;. 

Tv (fig. 42) is slender, anteriorly connected with the terminal end of the ventral marginal carti- 
lage, which is folded round to the dorsal side; next it follows for a long way the appendix-style, then 
folds ventrally round this as a rather thin prolongation (fig. 44), and ends finally with two small, diver- 
ging points at the opposite edge of the style (comp. 2. dats). This piece 7z is in its foremost part 
laterally connected with the very large 7v,. This latter is somewhat half-moon-shaped, and is attached 
with its foremost concave edge to the ventral marginal cartilage; it sends forth two processes; a short, 
truncate one close to the medial edge, and laterally of this a long one, bent in the free end like a hook 
(comp. FR. datis), the point of which is turned into the appendix-slit (dorsally); the piece Zzv,, on its 
inner side, towards the slit, is of a flat, spoonlike shape. 

T; (fig. 43) is narrow, faleate, and its foremost end is situated under the lateral edge of Zz, in 
the appendix-slit, between 77, and 7d; in its hindmost third part it bears on its medial, concave edge 
a process corresponding to the «articular head» on 7, in AR. radiata, but in the present species it 
passes into a sharp, winglike edge stretching to the distal end of the piece; the lateral, convex edge of 


7, is sharp and cutting. 


Holocephala. 


In the males of the Holocephales, as is well known, three particular organs are found that 
are supposed to subserve the copulation, viz.: 1) the peculiar cephalic organ!) provided with der- 
mal teeth, 2) the pelvic appendages, i.e. the two organs placed in a ventrally open pouch on 
each side before the ventrals, and whose skeleton is connected with the pelvis by an articulation; and 
3) the ventral appendages. Only the two last-mentioned sets of organs, and especially the ventral 
appendages, which correspond to those of the Plagiostomes, will be mentioned more thoroughly. 


') This, however, is wanting in the genus Harriotta Goode & Bean, the appendices of which are also said to be 


small and simple»; of its pelvic appendages nothing is said (Oceanic Ichthyology: Mem. Mus. Comp. Zool. Harvard Coll. 
vol. XXII, 1896, p. 32). 
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Chimzra monstrosa LL. 
(PI. I, fig. 14, 15; pl. VI, fig. 69—71.) 


The larger part of the appendix’) is free of the fin, and the appearance consequently differs 
rather much from that of the other Plagiostomes; this free. part is almost as long as the ventral fin 
itself in its largest extent (from the point where the foremost part of the fin arises from the body, to 
the end of the much produced lateral corner). The appendix may also here be divided in a shaft and 
a terminal part; the shaft is thick, short, only about half the length of the terminal part; its inner 
contour is straight, the outer one very convex, whereby the appendix gets some resemblance to the 
part of the human leg below the knee, with a very prominent calf. On the dorsal side the appen- 
dix-slit runs throughout the free part of the length of the shaft; anteriorly it begins already at the 
connection with the ventral side of the body as a little roundish opening, the circumference of which 
is partly supported by the inner skeleton, and consequently it is only anteriorly a little dilatable; from 
this opening the slit, bent about in the same manner as the lateral contour of the shaft, runs to the 
base of the terminal part, where it reaches close to the medial edge, and from here it passes on into 
the terminal part along this edge. In front, behind the described hole, and posteriorly, where the 
slit passes into the terminal part, its lips can only with difficulty, or not at all, be opened on account 
of the stiff inner skeleton, but in the rather long interspace it is easily opened, as the lips are com- 
posed of soft parts (muscles); in a specimen before me the two concerning, normally tight spots of 
the slit are closed by the coalescing of the skin; in another specimen the case is the same, only to 
a less extent, with the right appendix. The skin of the shaft is naked, smooth, thin, and slightly 
pigmented, so that the muscles and their arrangement can be distinguished rather distinctly through it. 

The long terminal part is composed of three branches?) a medial one (d*) in immediate con- 
tinuation of the straight medial edge of the stem; a dorsal one (4**), lying quite close to the lateral 
edge of the foregoing, commonly only separated from it by the very narrow continuation of the appen- 
dix-slit; in one single instance, however, I find the skin coalesced for a considerable part of this slit, 
so that these two pieces only towards the point can be separated; finally a lateral branch (4°), rather 
free of the other two. These three branches are generally of almost equal length; sometimes the medial 
one is a trifle longer than the others; they are stiff, and in their whole length supported by skeleton; the 
medial one is covered with a fine, but firm, thin skin, through which the skeleton is seen very di- 
stinctly; it is rounded on its inner, medial surface, and ends in a little, swollen knob; the lateral side 
is flat, and pressed into a furrow in the skin of the dorsal branch. This latter branch and the lateral 


one are more or less completely wrapped by a soft, loose, and tooth-covered skin, by which they are 


1) The copulatory appendages have been described, more or less completely, by a rather large number of authors, 
of whom I shall only mention: Gunnerus: Om Hav-Katten, Det Throndhj. Selsk. Skr., 2, 1763, p. 299, pl. V—VI; Kroyer, 
lc. p.798 seq. Lilljeborg, lc. p.518; Duméril, lc. p.681; Moreau, lc. p.463; the descriptions in Gegenbaur Le 
p- 453, and v. Davidoff l.c. p. 453 are very complete. None of these authors mention the glandular hag. 

2) In Chim. collied Benn. living in the Pacific Ocean (at the coast of California), the terminal part is said to have 
only two branches (Duméril lc. p.681, Goode & Bean Lc. p.32); Bashford Dean (Fishes living and fossil, 1895), gives 
however, p. 107, fig. 116, a drawing showing three branches, the medial one of which is invested at the point with dermal 
teeth, and besides by an articulation separated from the other part; this latter fact may perhaps be caused by an acci- 
dental damage. 
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made thicker and, towards the end, enlarged in a clavate manner, when compared with the medial 
one; the lateral branch in particular is often distally much swollen. The dermal teeth are fine, a little 
bent thorns, all with the points forward, towards the base of the organ. The lateral branch does not 
contribute to the bordering of the appendix-slit of the terminal part, this slit running only between 
the medial and the dorsal branch’). 


In three specimens of the respective length of 78°, 77°", and 7o™, the measures were: 


The length of the appendix from the fore edge of the cloaca 7,5°™, 10,5°™, 6,5°™ 


athesiree pant ol the: Shatten aite-tcu-tc ciate ites CCE mCnCN: 22cm? Ocmiaacn 
Phesteruiinall part. ws: < fae; oooh se eho ews SED cues ee DAS ANG cra Octane 
The breadth (on the broadest part of the shaft) ......... Tene ETR OCT Tec 
The breadth (on the middle) of the terminal part ........ Op Smee, Tem Osc 


The pelvic copulatory appendage has in all three specimens a length of . 2,1™ 


SS = a breadth of o6™ 


In one pair of ventrals, kept in spirit, and skeletonized until the terminal part, belonging to a 
specimen the total length of which I am not able to give, the appendix has had a length of more 
than 9°", the terminal part of almost 6°™ by a breadth on the middle of re, at the end of 1,5°"; the 


g, and 1™ broad. 


skeletonized pelvic appendage is 2°™ long, 


The skeleton. The pelvic arch is divided in the middle line, so that it is composed of a 
right and a left piece; behind, dorsally above the articulation with the ventral, each of these pieces 
is prolonged to a considerable process; on the foremost convex edge the peculiar, movable, foremost 
copulatory appendage, the «Sageplatte» (Gbr.), is articulated; the skeleton of this appendage is com- 
posed of one piece, the medial edge of which bears a row of (5—7) large, crooked, finely pointed 
dermal teeth; when in rest this piece is turned against the ventral surface of the pelvis which is 
hollowed like a spoon, and then only the toothless edge laterally of the row of teeth is seen in the 
opening of the pouch. 

The fin-stem consists of a short, flat basale B bearing all the rays (the foremost broad mar- 
ginal ray (A) is coalesced with it), a 4;, a good-sized #, and the appendix-stem 47). 

6, is not much shorter than the basale, with which it is connected in a rather movable joint; 
on its medial side it is flat and broad, on the lateral side longitudinally concave; dorsally it forms a 
narrow edge, forward produced into a large process 2, which by a lateral incision is made to form 
the inner bordering of the above mentioned opening, with which the appendix-slit begins; the other 
part of the dorsal edge of 4, is somewhat laterally bent, and bears a rather firm margin of connective 
tissue; the ventral edge is straight and rounded. 

The piece # is tolerably triangular, but with curved sides; it is much curved, and situated in 

1) In Chimera affinis Cap. the appendices, according to Goode & Bean (lc. pl. X, fig. 34, 35), are three-branched 
as in Ch. monstrosa, but else they seem to differ rather much from those of this latter. The figures, however, are not distinct 
enough to get a clear notion of the facts. 


?) In the figures of Gegenbaur l.c. pl. XVI, fig. 22, 23, and of v. Davidoff, lc. pl. XXIX, fig.19, pl. XXVIII, 
(6 Gbr. gee fx Gbr. jes ¢ 4x Gbr. 


’ 


fig. 3, 4, these skeletal pieces are marked in such a way that: 4. = al 
i le D: \c3 D. \ce D. 


a 


a 
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such a way, that its concave side like a roof covers the lateral edge of the piece 4,; with its hind- 
most corner it is by means of tight connective tissue attached to the lateral surface of this piece; its 
medial edge is free, and forms the limit of the tight foremost part of the appendix-slit, as it also, 
together with the process x of the piece 4,, contributes to the bordering of the aperture, in which the 
slit opens anteriorly. We find thus between Chimera and most likely all the Holocephales (Cad/o- 
rhynchus shows the same relations) on one side and the Plagiostomes on the other the great difference 
that the appendix-slit anteriorly stretches over the piece #, and on the dorsal side separates this piece 
from the other parts of the stem skeleton. 

The appendix-stem 4 is joined to 6, by an only slightly movable articulation, and forms the 
whole terminal skeleton; no secondary cartilages are found, and consequently the terminal part cannot 
be directly homologized with that in the Plagiostomes. The part of the appendix-stem lying in the 
shaft, is short, medially flattened; its medial surface is continued directly in the prolongation forming 
the medial branch of the terminal part; in the lateral surface is found a furrow-shaped hollow contin- 
uing the furrow in 6,; both edges of this furrow are elevated and bent towards the concavity, what 
especially applies to the ventral edge, which rises very much, bends quite over on the dorsal side, 
folding over the edge of this latter, and lying close to the medial continuation, following this latter 
quite to the end as the skeleton of the dorsal branch of the terminal part; laterally it forms the car- 
tilaginous prolongation supporting the lateral branch of the terminal part. 

That the cartilage of the medial branch of the terminal part is homologous with that part of 
the appendix-stem, which in the Plagiostomes I have called the end-style, is an obvious conclusion, 
and admits of no doubt. At a first glance it seems also obvious that the plate-shaped, folded ventral 
edge with the two other branches must be corresponding to the ventral marginal cartilage in the 
Plagiostomes, which latter frequently in Sharks recalls it by the plate that is bent in a_ similar 
manner; it might even be tempting to continue, and take the two branches, the dorsal one and the 
lateral one, to represent two terminal pieces (resp. 7v and 73) coalesced with the ventral marginal 
cartilage; or it might be supposed that this part of the skeleton in Chzmera was representing a stage 
where the terminal pieces had not yet been articulated off as independent parts’). But a closer exa- 
mination shows that the idea of these homologies must be dismissed; the folded ventral edge with 
its two prolongations is in Chimera absolutely one with the other appendix-stem, consists like this of 
the same kind of hyaline cartilage, which is corroborated by a transverse section; as a homologon of 
this structure in Chimera the question can only be of the more or less distinct ventral bordering ridge 
on the appendix-stem in the Plagiostomes, bearing and continuing the ventral marginal cartilage (see 
for inst. the Greenland Shark). In the firm, liplike edge of connective tissue, which in Chimera follows 
the dorsal cartilaginous edge of the appendix-slit, an indication is found that may possibly be regarded 
as homologous with the dorsal marginal cartilage in the Plagiostomes. 


The muscular system. I shall only here describe the muscles that are of importance with 


1) This has also been intimated by Gegenbaur lc. p.455; at the same place he intimates that his supposition that 
the terminal pieces in the Sharks are transformed rays may possibly be wrong, since in Chimera the branches are in contin- 
uous connection with part of the stem-skeleton. 
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regard to a comparison with those mentioned in the Plagiostomes as belonging to the appendix; as 
to the other muscles I may refer to the thorough description by v. Davidoff (le. p. 473 seq.). 

Between the two halves of the pelvis a broad band (fig. 69—71, s) is stretched, which, as it 
were, supplements the hinder surface of the pelvis; anteriorly this band is attached along the whole 
concave posterior edge of the pelvic arch, and laterally it reaches almost to the articulation between 
the pelvis and the basale; in the median line it is somewhat thickened as a firmer tendinous stripe. 
From the whole ventral surface of this band as well as from the ventral surface of the pelvis arises 
the ventral layer) of the group of muscles representing the JZ, adductor (et depressor) pinne in the 
Plagiostomes; in the middle line a stripe broadening somewhat backward, is left uncovered (see fig. 70). 
This muscular layer is composed of bundles that are distinctly seen distally. Of the medial and hind- 
most fibres of this layer only the deepest-lying are attached to the ventral side of the basale, to the 
thickened medial edge of this piece, from which edge the ventral ray-muscles (7a, fig. 70) arise; other- 
wise the greater portion of the medial fibres of this muscular layer is attached to these ray-muscles 
until a line of insertion, distinctly seen in fig.70. The foremost and lateral parts of this muscular 
layer pass, without any bordering — neither in the depth —, into the ventral ray-muscles, as is also 
the case in the Plagiostomes?). The other muscular mass3) which together with the foregoing one 
ferms the JZ adductor in the Plagiostomes (fig.69, 71, A), arises from the dorsal side of the above 
mentioned tendinous band, as well as from part of the dorsal surface of the pelvis (viz. until the 
slight crest that separates it from the muscle m of the pelvic appendage); this layer is thicker than 
the ventral one, and attaches to the thickened medial edge of the basale and to the piece 6,, espe- 
cially with a powerful portion of fibres to the large process x of this latter piece; on the ventral 
side it reaches to the muscle Y, which corresponds to the JZ dilatator, and will be more particularly 
mentioned hereafter. A special JZ extensor has not been separated. 

A far as I am able to see, only two+) muscles are found on the appendix-shaft, one corre- 
sponding to the JZ. dilatator (DY) in the Plagiostomes, the other to the muscular investment of the 
glandular bag (inclusive of the «outer lip-muscle»), JZ compressor sacci (S). 

The Jf dilatator arises anteriorly with its ventral portion from the hinder end of the basale, 
but with its other parts only from the piece 0,, at some distance from the articulation between this 
piece and the basale. Almost all the fibres run straight from before backward; only on the ventral 
side some of them bend laterally; they are attached on 4 close to the base of the lateral and medial 
branches of the terminal part, and a few fibres go to the skin covering the skeleton; on the 

1) Oberflachliche ventrale Schicht, sszv, fig. 16, 17, pl. XXIX, v. Davidoff. 

2) I find upon the whole that the difference as to the arrangement of the ventral part of the AZ adductor in Chi- 
mera and in the Plagiostomes is only in degree; in many of these latter (Scy/Ziwm, Pristiurius, the Rays), the superficial part 
of the ventral layer of the 4. adductor stretches quite over the ventral side of the basale and more or less out on the ray- 
muscles. s. Davidoff describes this ventral muscular layer in Chzmara as stretching considerably farther laterally on the 
fin than is really the case; and his words (I. c. p, 474): «Zum Basale hat er gar keine Beziehung» etc., are not correct. 

3) The «pelvico-basale Fasern» of v. Davidoff, fig. 15, 17, Pb; they do not, however, as he thinks, arise exclusively 
from the pelvis. 

') v. Davidoff, 1c. p. 480, counts three, which he moreover calls «vollkommen gesondert», viz. a «/exor», an «Ad- 
ductor», and an «Aéductor»; in three specimens of Chimera that I have examined, I have not been able to find a real se- 
paration between the two first-named; but even if such a separation might appear, it will be of only slight importance with 


regard to a comparison with the Plagiostomes (as surely also with regard to its functions); at all events, « MWexor + Adductor» 
v. D. is = A. dilatator; the «Aédductor» of v. Davidoff is the muscle of the glandular bag. 


= 
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dorsal side (fig. 69) the muscle stretches considerably farther backward than on the ventral side, rea- 
ching to the spot, where the appendix-slit passes to the medial side. 

The muscle of the glandular bag, J compressor, arises from the lateral edge of the 
piece # (see fig. 69), and is inserted on the lateral surface of the piece 4,, and on the appendix-stem, 
as also on the folded ventral edge of this latter. The fibres seen on the ventral side (fig. 71), pass 
from the edge of ? round the «calf», running obliquely or transversely, so that part of them is in- 
serted perpendicularly on the appendix-stem; those seen from the dorsal side, on the contrary, run 
straight from before backward, and they form the lateral limit of the appendix-slit, and are attached 
where the edge folded from the ventral side, is prolonged as the dorsal terminal branch (fig. 69). The 
opposite, medial, lip of the appendix-slit is formed by the JZ dilatator. 

Into the described, very voluminous muscle the dermal fold representing the glandular bag in 
the Plagiostomes, sinks from the dorsal side through the appendix-slit. This structure has here evi- 
dently remained in a state of development as that, with which it begins in the Plagiostomes; by a 
transverse section we see that the bag may in reality be called rudimentary, as it only fills very 
little in comparison with the powerful wrapping muscular mass. If we imagine this invagination to 
grow very much forward and ventrally, we may get a structure resembling that in the Plagiostomes; 
part of the bag will then be situated on the ventral surface of the fin itself, and the muscular coat- 
ing will, as it were, be extended to a thinner wrapping layer, while the part keeping its position 
along the outer edge of the slit, will retain its original appearance and become the «lip-muscle». This 
dermal bag, which in Chimera is so small, and whose inner surface is quite smooth and shows no 
special gland, can nevertheless give plenty of secretion; this fact is proved by the abundance of fluid, 
partly filling the bag, partly adhering to the branches of the terminal part, and also filling the 
corners between the base of the fin and the body; on the last-mentioned place it may be supposed 
to have flown from the foremost, larger, roundish opening of the appendix-slit. 

I have not a quite clear understanding of the influence of the muscles of the appendix-shaft on 
the terminal part; however, I think it likely that by a contemporaneous action of both the said muscles 
a — probably rather slight — distension of the three terminal branches may be brought about, the J/ 
adilatator acting on the medial branch, the JZ compressor on the two others; by this action the con- 
tinuation of the appendix-slit between the medial and the dorsal branch would be opened. That also 
here the JZ compressor will serve for the pressing out of the secretion of the «glandular bag», seems 
to me to admit of no doubt. 

As to the pelvic appendage (fig. 70, 71, f), to which nothing corresponding is found in 
the Plagiostomes, it is in Chimera rather simple; its contour is tolerably spoon-shaped, and it bears 
on the surface that in the position of rest is turned ventrally (but which will accordingly be turned 
dorsally, when the organ is directed forward), a soft, loose, unpigmented or slightly pigmented dermal 
cushion, while the membranous skin of the opposite surface fits tightly to the skeleton. For moving 
this organ has only one muscle (fig.69, 7), by which it can be raised in such a way as to come out 
of its pouch"), when it is able to take hold with the toothed edge. This muscle is very powerful; 

1) Comp. also Garman: On the Pelvis and External Sexual Organs of Selachians etc. Proc. Boston Soc. Nat. Hist 
Vol. 19, 1876—78, p. 199. 


The Ingolf-Expedition. II, 2. 
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as it has no antagonist, the resistance of the surrounding skin, and, I think, also the pressure of the 
abdominal muscles over the base of the pouch, must be regarded as the cause why the organ folds 
back and is hidden in the pouch, when the muscle 7 is relaxed. The way in which this muscle is 


attached, has been described more in detail by v. Davidoff (l.c. p. 479). 


Callorhynchus antarcticus Lacép. 


The appendices have been briefly mentioned by Dumeéril (l.c. p.681) as follows: «Ceux des 
Callorhynques .... consistent en des prolongements cutanés, enroulés de maniére a former une paire 
de cylindres creux et irréguliers que soutiennent des cartilages flexibles»; the foremost pair of organs, 
which are enclosed in the pouch, and have here a far more complicated structure than in Chimera, 
have been more particularly described. The same organs have later been mentioned, though still 
rather briefly, by T. Jeffery Parker, in a kind of preliminary note!'), in which is found the rather 
bold hypothesis, that these «anterior appendages» in Callorhynchus are representing a «middle pair of 
limbs», they being understood as serially homologous with the real appendices; thus Cadlorhynchus 
(and the Chzmere in general) should (but to be sure only in the males!) show the remains of a «<hexa- 
pod stage». The real appendices («posterior claspers») are only mentioned with a few words to the effect 
that they correspond to those in the Plagiostomes, as «they occur in the same position, have the 
form of a plate rolled longitudinally into a tube, and are supported by a prolongation of the basi- 
pterygium». 

In a specimen (in the museum in Copenhagen) of a length of abt 7o™ I find the following 


measures: 
The length of the (real) appendix from the fore edge of the cloaca 85°™ 


iheglensthpotathe: terminallspantwnmeen = oo cai oe eee ee Gem 
Whe breadth across the) base ot the shattiis a1. cen ene aye 
- — — - middle of the terminal part........ 0,8—o,9™. 


As to the habitus the appendix at a first glance reminds more of that in the Sharks than of 
that in Chimera; but a closer examination shows a very near relation to the latter; it is only the 
terminal part not being split into branches, that causes the apparent resemblance to the Sharks; the 
shaft corresponds in shape quite to that in Chimera, and is, as in this latter, covered with a thin, 
naked skin, through which the extension and form of the muscles may be distinctly discerned; 
on the terminal part there are, as in Chimera, no muscles at all; but here the skin is everywhere 
thin, and is lying immediately over the skeleton, so that a reliable view may be got of the 
structure of this skeleton — unfortunately I could not skeletonize the only male specimen of the 
museum. The terminal part is somewhat dorso-ventrally flattened with rather parallel sides, only 
a little tapering towards the rounded end. : 

On the dorsal side the appendix-slit runs as a narrow slit, beginning, as in Chimera, with a 
rather large opening at the base, close to the abdomen; this «hole» is supported by skeleton to the 


same extent as in Chimera; from here the slit runs in a curve through the shaft into the terminal 


') Notes from the Otago University Museum, VIII On the Claspers of Callorhynchus. Nature, vol. 33, 1886, p. 635. 
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part, where it passes over the medial edge on the ventral 
side, and here it ends in the shape of an .S; thus the 
whole slit is formed like a cork-screw. Immediately be- 
hind the «hole» the edges can only with difficulty be 
separated on account of the stiffness of the skeleton; but 
in the terminal part the slit is easily opened on account 
of the thinness of the skeleton, which is here lke a thin, 
convoluted shaving, which may to a certain degree be 
unrolled. The inner, tubular hollow of the terminal part, 
as well as its opening at the point is completely stuffed 
with secretion, which also fills the «hole» at the base as 
well as the nooks between the appendix, the base of the 
fin, and the body. 

As to the skeleton, I think it pretty sure that 


in the shaft it is as in Chzmera; as we find a rather mov- 


Fig. 28. 


able joint before the «hole», the surroundings of which 
Fig. 27. Callorhynchus antarcticus. The right 

ventral appendage from the ventral side; a little 

supposing the basale to end here; somewhat out on the reduced. aé abdominal pore. 

Fig. 28. The same from the dorsal side. 


seem to be quite as in Chimera, we may be justified in 


shaft we find another, little movable joint; accordingly 
the piece 4, is found between these two points; on the ventral side the distal border of this piece is 
distinctly marked by the cessation of the inmost part of the muscular mass of the glandular bag (the 
«calf»); the other part of the skeleton then must be the appendix-stem; this seems here to be formed 
like a convoluted leaf, in which no separation into branches is found; such branches, no doubt, would 
be discernible through the membranous skin, if lines of separation really existed (the only place where 
such a line of separation might perhaps be found, is along the lateral edge of the ventral side, 
where a longitudinal furrow in the skin is found in both appendices, but I can find no mobility 
along it, and take it therefore to be due only to the skin). If we imagine deep incisions in this carti- 
laginous leaf, the three-branched form in Chimera might arise; on the other hand we may from the 
three branches in Chimera (see pl.1, fig. 14, 15) easily reach the structure in Callorhynchus by ima- 

The muscular system, with regard to the appendix-shaft, is evidently as in Chimera; 
MW. dilatator (PD) is easily recognised; its chief portion is situated dorsally (JZ adductor v. David.), and 
originates on 4, while the inner and ventral portion (J/ flexor v.D.) also here arises farther forward 
on the basale, and does not reach so far backward; further the large muscle (8S) of the glandular 
bag, which in no respects shows other relations than in Chimera, with the only exception that is 1s 
a little shortened ventrally. 

The foremost copulatory organs, the pelvic appendages, are very remarkably formed, and 
much larger than in Chimera. The pouch in which they are hidden, is therefore also much larger; 
the entrance of this pouch forms, when closed, a longitudinal slit (abt. 2,5°" long), and is situated la- 
terally, immediately before the ventral fin. The chief part of the organ enclosed in the pouch, corre- 


10 


76 ON THE APPENDICES GENITALES (CLASPERS) IN THE SELACHIANS. 


/ 


sponds to the «Sageplatte»") of the Chimera; it is here more lengthened, with a longer «shaft» broad- 
ening in the free end to an obliquely cut off, rather thick plate; this plate is on its (when in the 
position of rest) ventral surface towards the edge invested with numerous, flat, sharp, comb-shaped 
dermal teeth, of which those nearest the edge are the largest. Each tooth is almost fan-shaped with 
the edge divided into 5—7 pointed comb-teeth, of which the middle one is the largest (comp. Dumé- 
ril l.e. pl. 14, fig. 2, 2a). The teeth continue, somewhat smaller, along the whole (dorso-) medial edge 
of the «Sageplatte»; they are placed on a dermal lip, which is unsupported by skeleton (and borders 
the afterwards mentioned canal, into which a sound can be introduced). As far as I can see the teeth 
continue all the way to the attached base of the organ. The points of all these teeth are turned forward. 

On the opposite surface (the dorsal one when in the position of rest) this «Sageplatte» is pro- 
vided with a rather curiously elaborate system of large dermal folds partly supported by an inner car- 
tilaginous skeleton’). From the dorsal edge of the organ a large, folded dermal plate projects on 
either side. 1) The lateral one of these plates somewhat recalls a human ear, and is with its free 
edge folded towards the dorsal side of the «serrated plate»; the proximal part of this membrane is 
supported by a particular cartilage, while the distal part which is very much folded, has no inner 
skeleton. 2) Next another dermal leaf arises from the dorsal and lateral surface of the «serrated plate», 
opposite to the former; it is folded the other way, and situated between the «serrated plate» and 
the first leaf; it has no skeleton. 3) The second dermal leaf projecting from the «serrated plate» 
towards the medial side, is anteriorly grown fast to the inner wall of the pouch; its free edge 
is folded in such a manner, that it forms a kind of bag; it contains no skeleton, but where it 
posteriorly is united with the lateral leaf (1) at the dorsal edge of the «serrated plate», these two 
leaves, by a rolling of their common hindmost part, form a tube supported by a stiff cartilaginous 
skeleton; the free end of this skeleton projects some way past the end of the «serrated plate» (cp. the 
figure of Duméril). A sound inserted into this tube, can be brought far into a deep, dorsally open 
canal along the dorsal edge of the «serrated plate»; on the medial side the bordering of this canal is 
formed by the above mentioned teeth-covered dermal lip. 4) Finally a big, white, ovate body project- 
ing from the medial wall of the pouch, is found outside the bag formed by the inner dermal leaf (3). 
This evidently is a glandular body3), the opening (or rather openings) of which seem to be inside 
the bag formed by the inner leaf (3), in the foremost, inner corner of this bag. From this gland pro- 
ceeds the very abundant secretion filling the space between the «serrated plate» and the described 
elaborate dermal folds, as also the peculiar tube, evidently the excretory duct for this secretion. As 

') As far as I have been able to determine without dissection, this part in the specimen in hand has a length of 
ca. 3,5°, a breadth of ca. 2° across the broad terminal part. 

2) Only the cartilaginous skeleton has been rendered — and scarcely quite completely — in the mentioned figure 
by Dumeéril, as also this skeleton only is mentioned in the text (lc. p. 682); this work, therefore, gives only a very incom- 
plete idea of the whole organ; the same may also be said of the short communication by Parker in «Nature»; upon the 
whole it is very difficult, without drawings and dissection, to give a tolerably clear survey of these complicated structures. 

3) Parker evidently has also seen this glandular body: «In connection with the sac is a gland secreting a lubricat- 
ing fluid, and closely resembling the well-known gland of the Elasmobranch claspers» (which gland, however, is not found 
in all Elasmobranchii). To this is added the interesting observation: «In the female, although the clasper itself is absent, a 
small glandular sac occurs in the corresponding position», Garman (lc. p. 200) has, earlier than Parker, seen the gland, 
and given a very short and incomplete description of the pelvic appendages. He thinks that the above described cartilagi- 


nous tube serves for conducting the secretion into «the groove of the penis (i. e. the appendix-slit), when it is turned forwards, 
and through the latter the fluid is conveyed to the oviducts of the female». The supposed turning forward of the appendix, 


ON THE APPENDICES GENITALES (CLASPERS) IN THE SELACHIANS. 74 


to the signification of this secretion as well as to the use of the whole organ we can only form rather 
vague conjectures. 

Of the mobility and muscular system of the pelvic appendage Parker gives the follow- 
ing information, showing that the same muscle is found here as in Chimera: «The Clasper is exserted 
by the action of a strong muscle arising from the inner face ot the pubic cartilage and passing over 
its anterior border to be inserted into the principal cartilage («the serrated plate») of the clasper. The 


plane of movement of the organ is nearly horizontal». 


3- Which is the Function of the Appendices Genitales ? 


That the ventral appendages are peculiar to the males of the Chondropterygians is an old and 
widely known fact — they have already been mentioned by Aristotle‘), and at the present day most 
fishermen distinguishes the male irom the female by means of them’). Everybody then agrees that 
these organs in some way or other subserves the copulation; but till recently we have had no real 


observation of the copulation of Chondropterygianss), and we have therefore been obliged to form 


our opinion of the use of these organs from their structure. Many authors — Rondelet#), I think, 
as the first — have thought the appendices only to be organs for clasping the female during copu- 


lation, and therefore names as «Holders», «Claspers», «Haftorgane», «Halteorgane», «Klammern», and 
the like have been generally used; as a consequence of this idea they have always, I think, been 
considered to act as a kind of prehensile organ, which might cling to some part of the body of the 
female outside, and thus hold it fasts). Others, on the contrary, have supposed that these organs 
have to be introduced into the sexual organs of the female; but their action there has been inter- 
preted in several ways. Almost all the earlier authors, as Linné, Artedi, Willughby (Ray), 
Klein, Battarra, Gunnerus have thought that they convey the sperm, and called them Peves, 
Mentule, or Membra genitalia, and with regard to their existing in pairs, some of those authors refer 
to the Snakes, which analogon also seems to be rather obvious. After the appearance of the works 


by Bloch, the first-mentioned idea of the appendages as mere external clasping organs gained many 


however, cannot take place, and so the whole supposition has to be dropped. Garman does not mention the structure of 
the appendix itself. 

1) “Jotopiae zspt Si@v. Ed. by Aubert and Wimmer. Leipzic 1868, voi. I, p. 455, Chap. V, 5, $15. 

2) Lorenzini (Osservazione intorno alle Torpedine, 1678), who, it would seem, has only known the appendages 
in the Rays, declares that they may be found in both sexes. He says nothing of their function. This misconception that 
they are also to be found in the females — recurs oftener. I think the assertion by A. Fritsch, that in the Nenacanths the 
old females are also provided with appendages, to be not better founded. (In Bashford Dean: Fishes living and fossil 
[Columbia Univ. Biol. Series, III] 1895, a figure is found on p. 73, representing «General Anatomy of shark (9)», and this 9 is 
provided with «claspers»!). 

3) The lively description by La Cépéde (Histoire naturelle des Poissons, T. I, p. 254—55) of a copulation between 
two Sharks, is evidently not founded on observation. His description and construction of the appendices (1. c¢. p. CNLIIT, p. 70, 
p- 273) are based on the essays of Bloch. 

4) Libri de piscibus marinis, 1554, Lib. IIII, p. Sg: «Mares cartilaginei fere omnes circa podice appendices duas habent 
quibus coire creduntur. At ego illas sepe multumque contemplatus, non video quo pacto his coire illi possint: potius igitur 
ad retinendas foeminas factas esse arbitror». 

5) This is decidedly said by Bloch (Schr. Berl. Ges. vol.6, pp.379, 354), whose excellent representation seems to 
have influenced very many authors; further by Home (Phil. Tr. 1809, p. 207, and 1810, p. 206), by Cuvier & Valen- 
ciennes (Hist. nat. des Poissons P. I, p. 536), by Treviranus (Tiedemann u. Treviranus Zeitschr. fiir Physiologie vol. 2, 
1828, p.9 [in the explanation of the figures]), by Duméril (lc. p. 241), and others. 
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adherents, but the notion that they are real penes, i.e. organs conveying the semen, seems never to 
have been fully superseded by it; Blainville advocates this opinion’), and later we find it in Mayer?), 
in Leydigs), Stannius4), Steenstrups), L. Agassiz®), Davy7), and (partly) Giinther'); this 
opinion, after all, is perhaps to this day the most widely spread; it is also rather obvious, and analo- 
gies from other groups of animals present themselves, as it were, spontaneously®). This interpretation 
of the appendages as the direct conveyers of the semen, however, meets with difficulties, which partly 
have been correctly seen by several authors; some of those then have adhered to the opinion that 
they are introduced into the cloaca of the female, but only to be more indirectly subserving the copu- 
lation. Thus Geoffroy St. Hilaire") characterizes them as clitores, and Petri'') thinks their chief 


') Le. p.126. Blainville promises a treatise on «la structure et les usages de ces appendices dans les raies et les 
squales», in which he even thinks to have found a connection with the sexual organs proper, what he had not been able to 
do in «le Squale pélérin 

2) Uber die Bedeutung der fussférmigen Anhinge bei Rochen und Hayen, und ihr Wiedervorkommen bei niederen 
Thieren. Frorieps Notizen aus dem Geb. der Natur- und Heilkunde, vol. 40, 1834, p. 273. Mayer supposes that these «limbs» 
by the Muscu/i adductores are brought to the cloaca, receive the semen into the appendix-slit, and convey it on to the terminal 
part, the opened leaves of which «wie ein Blumenkelch» embrace the cloaca of the female; further he imagines that the 
copulating animals «wahrscheinlich von einander abgewendet sich befinden» (Petri lc. p. 291 renders the description by M., 
but in more respects incorrectly). 

3) Le. p. 86. «Die sogenannten Haftorgane erinnern in ihrer gewundenen, rinnenférmigen Gestalt sehr an die ausseren 
Begattungsorgane mancher Krebse und ich glaube, dass sie ebenso wie diese zum Uberpflanzen des Samens nach den weib- 
lichen Geschlechtstheilen dienen, wobei dann das Sekret der oben beschriebenen Driise eine vielleicht die Samenmasse ein- 
hiillende oder schiitzende Rolle spielt». 

4) Handbuch der Anatomie der Wirbelthiere, 2 Aufl, 1854, I, p. 278, note 5. 

5) Hectocotyldannelsen hos Octopodslegterne Argonauta og Tremoctopus. Kgl. D. Vid. Selsk. Skrifter, 1856, p. 26. 
«I think, however, .... the analogon to be as obvious, which is found in so many males among the decapod Crustacea, in 
which a pair of the abdominal limbs are formed as more or less complete tubes, or the analogon, seen in the male Rays and 
Sharks, where the ventrals, that is to say, active organs of motion, have one side transformed into large ducts of the semen.» 

5) 1) Proceedings of the Boston Society of Nat. Hist. Vol. VI, 1856—59, p.377. 2) Ibid. Vol. XIV, 1871, p. 339. In 
the first-mentioned place is only found a report of some observations by Agassiz occasioned by a lecture on the egg-devel- 
opment in Rays; he thinks the «claspers» of the Rays to be real copulatory organs, supposing them to be turned forward 
and upward, by which turning «an opening in them» (the larger basal opening of the appendix-slit?) is brought up to the 
spermatic ducts; it is supposed that they may easily be introduced into the oviduct even to the shell-gland. In the later 
communication (2) this is more particularly worked out: «One ray of each posterior fin is capable of erection and rotation, 
and is covered with erectile tissue, far too delicate to allow it to be used as a clasper around a body covered with sharp 
rough spines. In the act these two organs are rotated inward and forward, bringing the furrows on their inner surface into 
parallel contact, and in apposition with the testes. Being then introduced into the body of the female, their extremities 
diverge in the two oviducts, and the g/axs being uncovered exposes a sharp cutting instrument, which would injure the 
organs of the female if she resisted; the male has her, therefore, in complete subjection, and has been observed to strike and 
wound her with this spine. What was formerly supposed to be the penis is too small, and of insufficient length to accom- 
plish fecundation (yiz. the urogenital papilla). The penis consists of the two long flexible finger-like fins, furnished with two 
projectile spinous appendages as in vipers. (In Chamara the surfaces of the organs are also spinous, as in snakes). The two 
spines found in cartilaginous fishes are homologous with the os fezéy of mammals. In men this bony part has disappeared, 
and we have only the soft spongy portions of the organ remaining; the quivering of the legs during connection seems the 
echo, as it were, of the sensitiveness of the flexible posterior limbs of the skates(!).» As the thought of a comparison with the 
Snakes cannot be said to have been exactly new at that time, so it is also the case with the «homology» with the «os penis» ; it is 
already foundin Ray (Willughby: De Hist. Pisc. etc. 1686, p. 77). Garman, l. c. p. 199— 200, subscribes the opinion of A gassiz. 

7) Already 1. c. 1839, p. 149; more decidedly in: Fragmentary Notes on the Generative Organs of some Cartilaginous 
Fishes (Trans. Roy. Soc. Edinb. 1861; vol. 22, p. 500). 

*) Introduction ete. p. 167. Giinther also supposes that the two appendices by being put together may form one 
canal; he thinks it to be possible that the appendix-slit leads as well the secretion of the glandular bag as the sperm. 

9) Besides to the palps of the Araneina, the thought will easily be led to the limbs that in the Crustacea, especially 
the Decapoda, have been developed for serving the copulation; not only Leydig and Steenstrup, as has been shown by 
the above quotations, but also Mayer have thought of these; several other analogies indicated by Mayer are rather distant 
(even if they be not all so distant as those, attributed to M. by Petri: the thumb-swellings in the frogs, the spur of the 
Ornithorhynchus — which analogies I have not at all been able to find mentioned in M.). 

™) According to Petri; I have not been able to find the essay in question. 

™) le. p. 330. The secondary function, which Petri (in accordance with Bloch) ascribes to them: to serve as an 
organ of motion making the males more mobile than the females — especially in the Rays — may surely, to say the least 
of it, be characterized as problematic. 


— 
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employment to be to act as a kind of «dilators» of the sexual organs of the female; he imagines 
them to be introduced until the mouth of the oviduct, whereupon the J/ dilatator dilates the ter- 
minal part, so that the bore of the oviduct is enlarged, and the male also is enabled to draw the 
female nearer to itself, in such a manner that he can with his urogenital papilla reach into the 
cloaca of the female, and there discharge the sperm, which from there more easily may penetrate 
into the mouths of the oviducts that have been dilated by the appendices. 

None of the mentioned authors have been able to found their opinions on any observation 
of the copulation'). Only of late we have one, as it would seem, reliable observation, communicated 
by Bolau?), by which at all events it may be regarded as an established fact that the appendix is 
really introduced into the genitals of the female. This observation applies to Scylliwm stellare (catulus), 
and is made in the aquarium of the zoological garden in Hamburgh. Before the copulation the male 
for about a day kept near the female, and pursued her, but it was not observed in what manner he 
seized her. During the copulation the female is encircled by the male, the latter, as it were, twisting 
round her cross-wise; only one appendix, it would seem, is introduced at each copulation, and this 
appendix, judging by the very incomplete sketch given by Bolau, (lc. p. 322, fig.2) must also after 
the act be somewhat dilated. The copulation itself lasted in two observed cases 20 minutes. Bolau 
follows Petri with regard to the interpretation of the part played by the appendix on this occasion; 
but he adds that he is not able to decide, whether the appendix-slits) plays a part by the conveying 
of the semen. 

This observation, as far as I know, stands hitherto quite alone; it seems to me to be of no 
small interest, although it decides nothing with regard to the most important question, whether the 
appendix really conveys the semen or not. As to this question we are still reduced to draw our in- 
ferences from the structure of the organ. This structure seems to me to show with complete cer- 
tainty that at all events the appendix-slit cannot be the duct of the semen; it is situated in 
such a way, that it is impossible to understand how the sperm should get into it and follow it, as it, 
as we have seen, is situated dorsally and laterally, sometimes (for inst. in the Skate) quite laterally; 
the ventrals are not able to perform a movement of such a nature as to make the foremost opening 


1) Davy and Agassiz, however, — as also several of the earlier authors (for inst. Rondelet) — have known the 
following remark in Aristotle, which might be indicative of some cbservations really having been made in antiquity: 
«stat Of tees 6¢ Ewpaxzévae casi xai ouveyopeva tov ashayov 2ua Untodsy Gaoxzp tods xivag» (lc. 5, Chap. 5, § 14). In his last 
communication (1861, p. 500) where Davy rather decidedly declares in favour of construing the appendix as a «penis», he 
mentions some circumstances supporting the notion of an «intromission», derived from Cevéréva, as for inst. that the cloaca 
of the female is large enough to receive the appendix, that it appeared «slightly lacerated at its superior commissure», and 
that the mouths of the uteri protruded, and were red and blood-filled. Garman (On the Skates (Maye) of the Eastern Coast 
of the United States. Proc. Boston Soc. Nat. Hist. Vol. XVII, 1874, p.171), who, as mentioned, subscribes the opinion of 
Agassiz, to whom he attributes «the credit of the discovery of the functions of the claspers», has observed <a fact that adds 
a little emphasis to his (A.’s) discovery» viz: that in virginal Sharks the hindmost end of the oviduct is closed as by a kind of 
hymen (comp. also Semper: Das Urogenitalsyst. der Plagiost. Arb. Zool.-Zoot. Inst. Wiirzb. vol. 2, 1875, p. 279), oF provided 
with a very small pore; this pore is round in the species of which the male has tapering «claspers», and forms a short, horizontal 
slit in those where the claspers are flat with rounded ends; in the species where the appendix has sharp edges and hooks, the 
hindmost part of the oviduct and the cloaca is very thick and leathery. In virginal Mzs/e/ws the oviducts were further- 
more found stretching along the dorsal side of the cloaca to a point at the middle of the anus; in grown, impregnated 
specimens they are open, as if an inch or more had been cut off of the end, and the rectum opens in the cloaca between their 
openings and the outer one. 

2) Uber die Paarung und Fortpflanzung der Scy/ééw-Arten. Zeitschr. f. wiss. Zool. vol. 35. 1881, p. 321. 

3) He wrongly places the appendix-slit on the inner side of the organ, and its partly closed state in Scvilium seems 
unknown to him. 
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of the slit approach the cloaca of the animal itself (as supposed by Agassiz [and Garman)]); neither 
can a turning round the longitudinal axis be effected (least of all a turning of 180°, as would be re- 
quired in the Skate), and thus any thought of a putting together of the slits of the two sides to form 
a tube (Agassiz, Giinther) has to be dismissed (quite apart from the fact that in some forms — 
Sceyvllium, Pristiurus — the appendix-slit is closed for a long way by coalescing). A putting together 
of the medial sides of the two appendages may however easily be effected by the M/wsc. adductores, 
but by this no convenient way for the sperm would be formed; and the observation of Bolau 
shows moreover that in Scy/d2m only one appendix is used at a time; for the present it may, how- 
ever, be disputed, whether this is a universal law in all cases and in all other Selachians. Thus it 
seems that the tubular, or rather semi-tubular form of the appendix cannot directly have anything to 
do with the transferring of the semen; the most immediate putpose of this form evidently is the 
transportation of the gland-secretion. 

On the other hand the structure of the appendix shows with still greater certainty — quite apart 
from the observation by Bolau — that the appendix cannot be used for externally clasping the 
female. For a great part, I think, it is the hooks, claws, or thorns, so often projecting through the skin 
of the terminal part that have caused or supported this supposition. But an attentive observation of the 
position and way of moving of these firm parts, as also of the whole constitution of the terminal part, 
might, as it seems to me, rather easily have persuaded the many adherents of the theory of these organs 
as «claspers», or «Klammerorgane», that they are only ill adapted for such a purpose. The skin of the 
whole terminal part is, as we have seen, often quite naked and soft (the point itself is always so), and 
the appendix would therefore — as has been correctly pointed out by Agassiz — be badly off with 
regard to the rough surfaces, with which in most cases it would have to do, and against which it 
would only be slightly protected by the secretion (Bloch; this secretion would rather be a hindrance 
for the clasping, as is also remarked by Davy). In the Raja-species the hard skeletal parts whose 
business would be to hold fast the female, only appear within the dilated terminal part, and are 
wrapped by a specially vulnerable skin, very much like a mucous membrane; consequently, if these 
parts were to hook on — for which their special shape is in no way adapted — for inst. to the thorny 
tail of the female Ray (Cuvier & Valenciennes, Duméril), their most immediate surroundings 
would he much exposed to injury; and if we choose to regard such appendages as those in Acanthias, 
Sommniosus, or above all Spzvax, which, by the hooks, thorns, or claws projecting freely through the 
outer skin, may for a superficial examination convey the impression of being plain prehensile 
organs (the dilated terminal part of .SAzvax reminds not a little of a bird’s foot!), then any closer 
examining will show that they cannot be such: the position of these claws is always so, that they 
cannot catch an object, or clutch it. Besides their movement inward, against each other, when the 
terminal part is closed, always takes place with small force, by elastic reaction of the connecting soft 
parts, only to a small degree (and not in all cases) somewhat assisted by muscular action. The erec- 
tion of these parts on the contrary, when the terminal part is opened by means of the always power- 
ful J. dilatator, can take place with great force, and they may with force be kept spread out. I 
think therefore that there can be no doubt, but that Davy has had an eye for the correct fact (al- 


though the Rays especially examined by him, do not present the fact so clearly by far, as do Acanthias 
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or SAimax), when he supposes the appendices to be organs for «intromission and retention like the 
Penis of the Dog»; only in a hollow these spurs, thorns ete., can be of importance as 
retentive organs; it is quite evident that they are barbs that are kept stiff, as long as the dila- 
tion of the terminal part lasts. Viewed in this way the dermal teeth on the terminal part in Sevdlcwm, 
Pristiurus (and Chimera) will also get importance, they being placed with their points towards the 
base of the fin and raised by the dilation; they will also — although to a less degree — act as barbs. 
When the dilation ceases, all these barbs — large and small — are laid, and thus they present as 
small resistance as possible by the extraction from, as well as by the introduction into a hollow. That 
the object is that they may be introduced and extracted without resistance, is very finely shown in 
some instances; this, above all, applies to the «hook» (7d) in Acanthias; in the position of rest it fits 
so elegantly into the spoonlike ventral terminal piece (77) as to remind of a surgical instrument?). 
All the appendices are moreover adapted for being thickly smeared with the viscid secretion of the 
glandular bag, and accordingly being made smooth, by which an introduction into a relatively narrow 
hollow may be highly facilitated. 

I think then that the structure of the appendix shows quite indisputably: 1) that this 
organ is intended for being introduced into a hollow, and 2) that it is able to fix itself in this hollow 
by the dilation of the terminal part. In this way — but only in this way — the appendix becomes 
an organ of retention during copulation. It would a priori be the only reasonable supposition, that 
the hollow of which the question here can be, must be the genitals of the female; by the observation 
of Bolau this supposition has been made a certainty, and this gives to his observation its special 
importance. My opinion then is, that at all events it may be put down as certain that the 
ventral appendages during copulation serve as retentive organs in the genitals of 
the female?). But this can scarcely be their only function. My opinion is that they must have 
several functions, among others to awaken the sensuality, and furthermore to open (or at all events 
to widen) the mouths of the oviducts in virginal females, and thus secure impregnation and facilitate 
the parturition; and though I cannot imagine that the appendix-slit should form a duct for the sperm, 
I still think it probable that the appendages in some way or other subserve the conveying of the 
semen, so that it is not conveyed by means of the urogenital papilla of the male alone. And I also 
suppose that the secretion of the glandular bag subserves this object. As we have seen, the secretion 
is in all appendices not only evacuated through the hind end of the organ, in the terminal part, but 
also in all instances through the opening at the base of the organ, and thus not only the genitals of 
the female and the appendix itself, but most likely the whole immediate surrounding of the cloaca in 
both the copulating animals will be lubricated by the secretion. The consequence of this will be 
that the sperm will easily be mixed with the secretion, and it may readily be supposed that this 
mixing may have a stimulating influence on the spermatozoids, or act as gathering and conveying 

t) Gegenbaur, who does not at all mention the function of the appendix, says of these parts in Acanthias (\. ¢. 
p- 452): «Das Verhalten beider Stiicke fhnelt den verdeckten Haken, wie sie als chirurgische Instrumente gebraucht werden». 

2) The old, before quoted observation in Aristotle gains by this view very much in trustworthiness: «There are 
those who assert that they have observed that some of the Selachians hang together behind like the Dogs»; and it lies near 
to suppose that it is this kind of «hanging together», that is suggested by Pennant (Brit. Zoology. New. Ed. 1812, Vol. Ill, 


p- 112) of the Skate: «....several of the males pursuing one female; and adhere so fast during coition, that the fishermen 
frequently draw up both together, though only one has taken the bait». 


. The Ingolf-Expedition, II. 2. 
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the semen, preventing it from flowing off in the water. Then the part played by the secretion, would 
not be restricted to facilitating the introduction of the appendix -- which part I regard as quite in- 
contestable —, and to protect the different parts partaking in the copulation (eventually also the outer 
skin) against a severe friction; but the secretion would also be of direct importance for the impreg- 
nation by yielding a means, as it were, of keeping together the semen and leading it along the 
appendix into the oviduct. 

It must be possible to some degree to test this supposition by examining the way in which 
the spermatozoids act in relation to the fresh secretion; but unfortunately I have had no oppor- 
tunity for that"). For the present I must leave the value of this and my other suppositions to the 
testing of others, and own that I have only been able to advance the understanding of the func- 
tions of the ventral appendages very little; most of the questions raised by the different, rather com- 
plicated structures, especially in the terminal part, must still be left quite unanswered, as also such 
facts as the large extent of the glandular bag in most Sharks must still appear mysterious’). With 
regard to some of these questions it may be dubious, whether they ever will be solved; but with 
regard to others, especially the question of the appendages as means of the conveying of the semen, 
it would seem that they might be solved by observations. It is to be hoped that the future will 


bring such observations. 


Addenda. 


I have been unwilling in this translation to make any essential alterations of the original 
Danish text. This latter was ready printed in August 1898. I regret to say that shortly after I 
saw that I had quite overlooked a short, but rather essential contribution by A. Schneider to the 
question of the function of these organs; it is only little more than half a page, and is printed in 
«Zool. Beitrage» vol. I, 1885, p.613). In this contribution he says of the glandular bag: «Dieser Sack 
hat jedoch noch eine andere bisher ganz itbersehene Function. Er ist ein Receptaculum seminis, Ich 
habe bei Sfevax Acanthias Samen darin gefunden. Die Begattung diirfte deshalb bei den Plagiostomen 
in der Weise stattfinden, dass zuerst das Receptaculum seminis mit Samen gefiillt wird und von da 


aus mit Hilfe des in den Uterus eingefiihrten Pterygopodium die Immissio seminis stattfindet. Bei 


1) Hitherto only very little is known of the chemical relations of this secretion. Davy (lc. 1839, p. 145) says it is 
neither acid nor alkaline, and that it has a very indistinctly acrid after taste. Moreau, on the contrary, declares it to be 
acid (Lc. p. 258); this, however, can scarcely be correct, as in this case it would have a bad influence on the spermatozoids 
with which it will scarcely avoid to come into contact. 

2) For those, who are of opinion that Agassiz has solved the question of the function of the appendages correctly, 
these bags, perhaps, will not appear quite so mysterious; Garman, for inst. says (Proc. Bost. Soc. 1874, p.173): «That the 
cavity upon the ventrals, containing the muscular gland, fills so readily with the sperm when the claspers are erected, and 
that its contents are expelled, upon contraction of the muscles around it, with such certainty to their ends, when restored to 
their normal position, are evidences that it acts as a forcing or squirting apparatus». I must, however, object against this 
1) that I cannot see that the sperm upon the whole can he filled into the bag, still less, that it can be done easily; and 
2) that spermatozoids never have been found in the glandular bag, although its contents have several times been subjected 
to microscopical examination, also with the object of seeking spermatozoids in them. 

5) As it is reported in «Biol. Centralbl.» vol. III, 1883, no.7, p.224, this contribution to the «Beitrage» must have 
appeared two years before the completing of the said volume. 
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den Holocephali, Callorhynchus und Chimera besitzt das Mannchen vor dem Pterygopodium jederseits 
einen sehr verwickelt gebauten Apparat. Derselbe besteht aus einer Tasche, in welcher mehrere, 
Knorpel enthaltende, mit Widerhaken versehene Stticke hervorgestreckt werden kénnen. Ich fand 
diese Tasche bei Callorhynchus mit Samen geftllt. Auch bei dieser Gruppe der Elasmobranchier 
wird demnach der Samen vor der Begattung nach aussen gebracht. Wie freilich hier die Begattung 
stattfinden wird, lasst sich vorlaufig nicht angeben.» The essential thing is that Schneider declares 
to have found sperm in the bag in Acanthias and in the pouch of the pelvic appendages in Cad/o- 
rhynchus; certainly no proof is given, but we shall have to suppose that Schneider has really found 
the spermatozoids. Whether these have been numerous, that is to say, whether the bags in question 
really can be said to have been filled with the semen, of this we know nothing with certainty, and 
we can — in my opinion — not yet in any way put it down as an indubitable fact that the glandular 
bag of the Plagiostomes is a reservoir that has to be filled with the semen and by the copulation to 
eject it. Nothing is said of the way, in which the filling of the bags in question should take place. 

I have unfortunately not been able to get a paper by Haswell (Notes on the claspers of 
Heptanchus. Proc. Linn. Soc. N. South Wales. vol. 9, P. 2, p. 381). 

During the time between the appearing of the present essay in Danish and this translation I 
have received a paper by H. C. Redeke (Onderzoekingen betreffende het Urogenitaalsystem der Se- 
lachiers en Holocephalen. Acad. Proefschrift etc. Helder 1898) in which (p.77) after a representation 
of what till then was known regarding the appendages and their function, the author declares that 
he has himself found numerous spermatozoa in the «mixipterygoid bag»') in one single specimen 
among many examined specimens of J/ustelus vulgaris. He calls, however, attention to the fact that 
the bag was not filled, which fact he explains by supposing, either that the animal during its agony 
might have emptied the bag, or rather that these animals will copulate, as soon as the bag is filled. 
An observation by another observer, respecting a male Raja clavata that had ejected «an abundance of 
semen» through the dilated appendices, can scarcely be regarded to be of any value, as there is no 
proof to the effect that the ejected fluid in reality was semen and not the secretion from the gland. 
Finally is quoted an observation by Professor M. Weber, which observation the author thinks may 
be used to explain, in what manner the filling of the glandular bag might be brought about. I shall 
give the proper words of the author, and else abstain from advancing my strong doubt of the fact: 
«Deze (Prof. Weber) nam waar, hoe een groote Rog (Raa clavata) rondzwemmende in een der bassins, 
plotseling een groote wolk, vermoedelijk sperma, loosde en vervolgens, misschien reflectorisch, heftig 
met zijn mixipterygien begon te zwaaien, die daarbij een pompende beweging schenen uit te voeren. 
Het is niet onmogelijk, dat ook in de natuur, al is de omweg een allerzonderlingste, het sperma eerst 
in een groote hoeveelheid geloosd en gelijktijdig door de mixipterygien in den zak opgezogen wordt. 


1) The appellation of Mixipterygium, which has of late often been used in stead of the objectionable Ptery gopodium 
of Petri, is due to Gegenbaur (Das Flossenskelet der Crossopterygier etc. Morph. Jahrb. vol. 22, 1595, p. 146, note')). 
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EXPLANATION OF THE FIGURES. 


4: Musculus adductor. 
+ The appendix-slit. 
: The basale metapterygil. 
: The appendix-stem. 
: The stem-joints between the appendix-stem and the basale. 
: The dorsal stem-piece. 
LD: 
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: MTusculus extensor. 


Musculus dilatator. 
Dorsal covering pieces. 


Terminal pieces belonging to the ventral side (in some Raya-species). 


‘: The end-style, the uncalcified end of the appendix-stem. 
: Horny filaments. 
: Fin-muscles arising from the body. 


The pelvis. 


: Marginal ray. 

r> Rays. 

: Ray-muscles. 

: The dorsal marginal cartilage. 

: Process from the dorsal marginal cartilage (in Raa-species). 

: A special terminal piece, added to the dorsal marginal cartilage. 
: The ventral marginal cartilage. 

> Musculus compressor. 

: A ligamentous septum, serving for attaching part of the A/wsc. adductor. 
: Dorsal terminal pieces. 

;: Ventral terminal pieces. 

': Ventral covering pieces. 
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Plate I. 


Fig. 1—g. Somniosus microcephalus. 


The skeleton of the right ventral, viewed from the dorsal side; considerably reduced. 

The chief piece of the right appendage, viewed from the dorsal side; reduced. Z the lateral 
surface; x articular surface for attaching the piece /. 

The same skeletal part, from the ventral side. 

The dorsal terminal piece, 7d@, from the dorsal side. 

The same piece, from the ventral side. 

The ventral terminal piece, 77, from the dorsal side. 

The same piece from the ventral side. 

The «thorn» or «spur», 73, from the dorsal side. 

The same, from the ventral side. 


Fig. 1o—11. Acanthias vulgaris. 
The skeleton of the right appendage, from the dorsal side; natural size. 
The same skeletal part, from the ventral side. 
Fig. 12—13. Spinax niger. 
The skeleton of the right appendage, from the dorsal side; a little enlarged. 
The same, from the ventral side. 
Fig. 14—15. Chimera monstrosa. 


The skeleton of the right ventral, from the dorsal side; natural size. x process on the piece 
b,; 6%, &**, 6” the medial, dorsal, and lateral branches af the appendix-stem. 
The same skeletal parts, from the ventral side. 


Plate II. 


All the figures represent the skeleton of the appendage of the right ventral fin (or parts of it). 


Fig. 


Fig. 


18: 
19: 


Fig. 16—17. Scyllium canicula. 
The skeleton of the appendage, from the dorsal side; natural size. 
The same, from the ventral side. 

Fig. 18—19. Scyllium stellare. 


The appendage, from the dorsal side; natural size. 
The same, from the ventral side. 
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Fig. 20—21. Pristiurus melanostomus. 


Fig. 20: The appendage, from the dorsal side; natural size. 
— 21: ‘The same, from the ventral side. 


Fig. 22—23. Lamna cornubica. 


Fig. 22: The appendage, from the dorsal side; much reduced. 
— 23: The same, from the ventral side. 


Fig. 24—27. Rhina squatina. 


Fig. 24: The appendage, from the ventral side; reduced. 

— 25: The distal end of the same, from the dorsal side; * indicates the place where the terminal 
piece 7, ends, hidden in the ventral marginal cartilage Az. 

—_ 26: The same part, from the ventral side; the covering piece v removed. 

— 27: The terminal pieces Zz and 7, figured separately. 


Plate III. 


All the figures represent the skeleton of the appendage of the right ventral fin (or parts of this skeleton). 


Fig. 28—31. Torpedo marmorata. 


Fig. 28: The distal end of the appendix-skeleton, from the dorsal side; about natural size. 
— 29: The same; the covering piece v removed. 

— 30: The same, from the ventral side. 

— 31: The same, from the ventral side; the covering piece 7 removed. 


Fig. 32—34: Narcine sp. 
Fig. 32: The appendage, from the dorsal side; somewhat enlarged; the covering piece 7 removed. 
33: The same, from the ventral side. 
— 34: The covering pieces v and va’, from the dorsal side. 


Fig. 35—37. Rhinobatus columne. 

Fig. 35: The appendage etc., from the dorsal side; about natural size; the covering piece 7 removed. 

— 36: The same, from the ventral side. 
3 


7: The terminal point of the appendage, with the covering piece v, from the ventral side. 


Fig. 38—40. Trygon violacea. 


The appendage etc. from the dorsal side; about natural size; the covering pieces v and 7’ 
removed. 

— 39: The terminal part of the same, from the ventral side, with the covering pieces 7 and 7’. 

— 40: The appendage from the ventral side; the covering pieces removed. 


Fig. 41—44. Raja circularis. 
Fig. 41: The terminal part of the appendix-skeleton, from the dorsal side; natural size. 
— 42: The appendage from the dorsal side; the covering piece d, and the terminal piece 7; removed. 


— 43: The terminal part of the same, from the ventral side. 
— 44: The appendage, from the ventral side; the covering piece and the terminal piece 7, removed. 
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Plate IV. 


All the figures represent the skeleton of the appendage of the left ventral fin (or parts of this 


SAS: 


nN 
“I 


skeleton). 


Fig. 45—48. Raja batis. 


The terminal part of the skeleton of the appendage, from the dorsal side; considerably re- 
duced; the covering piece @ and the terminal piece 7, removed; x a calcified part of the 
end-style g. 

The same, from the ventral side; all the pieces present. 

The same, from the ventral side; the covering piece and the terminal piece 7, removed. 


The dorsal covering piece, d, seen from the dorsal side. 


Fig. 49—52. Raja clavata. 


The appendage with all its pieces, viewed from the dorsal side; considerably reduced. 

The same, from the dorsal side; the covering piece @ removed. 

The same, from the ventral side, with all the pieces present. 

The same, from the ventral side; the covering piece @ and the terminal piece 7, removed. 


Fig. 5357. Raja radiata. 


> 


The skeleton of the appendage with all its parts, from the dorsal side; reduced; x thickened 
and calcified part of the end-style yg. 

The same, from the dorsal side; the covering pieces @;—d, removed. 

The same, from the ventral side; all parts present. 

Part of the dorsal wall of the appendix-slit, viewed from the ventral side; the ventral mar- 
ginal cartilage and all the terminal pieces of the ventral side, as well as the covering pieces 
removed. d' is here an independent piece. 

The terminal part of the ventral marginal cartilage with the terminal pieces 7v and 77, 
separated from the other skeletal parts, and viewed from the dorsal side (i.e. part of the 
internal side of the ventral wall of the appendix-slit). 


Plate V. 
All the figures represent the right ventral fin. 
Fig. 58—62. Somniosus microcephalus. 


Ventral fin, viewed from the ventral side, of a young specimen, 2™ 50° long; considerably 
reduced. 

Part of the same ventral fin, viewed from the dorsal side and a little turned. 

Part of the ventral of a large specimen, seen from the ventral side; considerably reduced. 
The terminal parts, with the exception of part of the spur 7, covered by aponeurosis. 

The same, from the dorsal side; part of the dorsal ray-muscles, Ra, removed, as well as 
part of the muscular portion O arising from the body; @ aponeurosis of the J/usc. extensor Ee 
Part of the same, showing the muscles of the appendix, after removing the Jfusc. extensor £, 
the muscular portions Oand O' (comp. fig. 59), as also part of the glandular bag (comp. fig. 61). 
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Fig. 63—64. Acanthias vulgaris 9. 
Fig. 63: Ventral fin from the ventral side; natural size. 
— 64: The same from the dorsal side; most of the muscles arising from the body removed. 
Plate VI. 
The figures, except fig.67—68, represent the right ventral fin. 
Fig.65—66. Scyllium stellare. 
Fig. 65: The ventral fin from the ventral side; somewhat reduced; the greater part of the glandular 
bag SS removed; a@,, a special muscles of the appendix; / the wineglike process. 
g ) P D2) 8 Ie 
— 66: The same, from the dorsal side; @f the basal opening of the appendix-slit. 
Fig. 67—68. Raja clavata. 

Fig. 67: The left ventral fin, from the dorsal side; considerably reduced; the terminal parts covered 
by the aponeurosis. 

— 68: The same, from the ventral side. 

Fig. 69—71. Chimera monstrosa. 

Fig. 69: The right ventral fin, from the ventral side; a little reduced; the skin on the branches 
of the terminal part not removed; 4* the medial terminal branch, 4** the dorsal one, 0*** 
the lateral one; # the «serrated plate» covered with its skin. 

— 70: The same, from the dorsal side; mm the muscle of the «serrated plate»; x process on the 
piece 4,. 

— 71: Part of the same, from the ventral side; the ventral portion of the A/wsc. adductor, A in 


fig. 70, removed. 
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Nudibranchiate Gasteropoda. 
By 


R. Bergh. 


pon the whole and according to the experiences of deep-sea explorations, we can scarcely expect 
any considerable result as to nudibranchiate gasteropoda, nor has such a result been obtained 
by the Ingolf-Expedition, but it has as a compensation brought to light several very remarkable and 


partly quite new forms. 


The complete result was the following forms: 


Nudibranchiata holohepatica. 
1. Lamellidoris muricata (O. F. Miiller). 
2. Cadlina repanda (A. et H.). 
3. Aldisa zetlandica (A. et HL). 
4. Bathydoris Ingolfiana, Bgh. n. sp. 
5 


Doridoxa Ingolfiana, Beh. n. sp. 


Nudibranchiata cladohepatica. 

6. Candiella Ingolfiana, Bgh. n. sp. 
7. Atthila Ingolfiana, Bgh. n. sp. 
8. Dendronotus robustus, Verrill. 
g. D. arborescens (O. F. Miiller). 

10. Coryphella sp. 

tis Cor sp: 

12. C. salmonacea (Couth.). 

13. Goniéolis intermedia, Beh. n. sp. 

14. Gon. atypica, Bgh. n. sp. 

15 Amphorina Alberti, Quatrefages. 


16. Galvina sp. 


The nudibranchiate gasteropoda form two large groups: the holohepatic and the cladohepatic 
nudibranchiata. They are chiefly and most generally distinguished by the structure of the liver, the 
blood-gland, and the seminal vesicle. 
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All the holohepatic forms have a liver without side-branches, but a gall-bladder; they 
have a special blood-gland and two seminal vesicles (spermatheca and spermatocyst). In the 
large cladohepatic group, which is very rich in forms, the liver is branched, no blood gland is 


found, and only one seminal vesicle (spermatocyst). 


Nudibranechiata holohepatica. 


R. Bergh, System der nudibranchiaten Gasteropoden ?). 


This family comprises only the Dorididae together with the Doriopsidae and the Phyllidiadae 
as well as the dubious and somewhat deviating Corambidae. Common to all of them — with the single 
exception of the Phyllidiadae — is the gill which is formed of more or less, single or compound, leaves 
or tufts, is retractile or not retractile, and is placed in the median line of the back, as well as 
the position of the anal aperture, which, in consequence of the position of the gill, is found behind 
in the arch or ring formed by the gill-leaves. 

The Dorididae have a strong bulbus pharyngeus, often provided with labial plates, but almost 


always (with the exception of the Bathydoridae) wanting real mandibles. 


Dorididae phanerobranchiatae. 
Fam. Goniodorididae. 


Lamellidoris, Ald. et Hance. 
R. Bergh, System der nudibranch. Gasteropoden. lc. 1892. p. 1152—I154. 


This genus, which belongs to the sucking phanerobranchiate Dorididae (the Goniodorididae) is 
distinguished from the Adalariae, which it resembles very much in outer structure, by the presence of 
two prominent chitinous lists below in the inner mouth, and by the narrow radula that has only one 
outer plate. 


The Lamellidoridae belong almost exclusively to the colder seas. 


Lamellidoris muricata (O. F. Miiller). 
R. Bergh, on the nudibr. gaster. moll. of the north pacific ocean (Scientific res. of the explor. of Alaska. 
Vol. I. art. V—VI), second part. 1880. p.221—224. PI. IX, fig. 18; Pl. XI, fig. 1o—12. 
Pl. V, fig. 31—32. 
Of this species two specimens were taken on the roth of May 1895 at Trangisvaag between 
Laminariz and red alge. 
The smaller individual was only 6:5" long, the larger one, which was examined more closely, 
measured 9". The colour was whitish with a yellow tinge, the rhinophores were yellow. 
The outer form was the common one; the tubercles on the back were powerful, most of them 
rather truncate; the rhinophores and tentacles had the common form; the number of gill-leaves was 


ten, as far as they were to be discerned. 


*) Malacolog. Untersuchungen (Semper, Reisen im Archipel der Philippinen. II, 11). XVIII Heft. 1892. p. 1070—1160. 
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Of the intestines only the bulbus pharyngeus was examined. It had a length of 1™™ by 
a breadth of r25"™", and it measured in height with its beantiful large sucking crop that resembles 
a double kettle-drum (fig. 32), also 1-25"; the sheath of the radula projected strongly from the posterior 
end. The tongue had thirteen rows of teeth, in the sheath of the radula were 21 rows, of which the 
three hindmost ones had not yet been fully developed; thus the total number of rows of teeth was 
341). The lateral teeth were slightly yellowish, the others colourless; the length of the median false 
tooth-plates (fig. 31a) was o'05™™; the height of the lateral teeth (fig. 31 b) was orro™, and of the outer- 
most teeth (fig. 31 c) about oo6™. The lateral teeth had the common form, very finely denticulated, 
but not quite to the point, the number of the denticles appeared to be 15-20. The outermost teeth 


were of the common form. 


This species is, especially by the structure of its radula (by the denticulated lateral teeth), 
easily distinguished from the typical Zam. dcdamellata (L.); on the other hand I think it questionable 


whether Zam. varians and hystricina which I have established (l.c.), are not mere varieties of Zam. muricata. 


Dorididae cryptobranchiatae. 


Fam. Cadlinidae. 


R. Bergh, System d. nudibranchiaten Gasteropoden. 1. c. 1892. p. 1100. 


Beside the Bathydoridae and a few Chromodoridae?) the Cadlinidae are the only cryptobranchiate 
Dorididae with rhachidian tooth plates. The family comprises the genera Cadlina and Tyrinnas); 
the latter is distinguished from the former by a peculiar form of tentacles and by the penis having 


no thorny armature. 


Cadlina, Beh. 


R. Bergh, Rep. on the Nudibranchiata (Explor. of Alaska) I. 1879. p. 114 (170) — 125 (181)). 
— malakolog. Unters. Heft XVIII. 1892. p. 1100. 
_ die Opisthobranchier (Report — Albatross). 1894. p. 168. 


The Cadlinae are of an elongated-oval, somewhat depressed form. The back is covered with 
fine, a little pointed papilla, not very densely set; the gill is composed of a few bi- and tripinnate leaves; 
the tentacles are short, lobelike; the foot is rather powerful, with a rounded fore end with marginal 


furrow. 


1) The (2) specimens (from the neighbourhood of Bergen) which I have examined before, showed 32 and 44 rows of teeth. 

2) While in several Chromodoridae rhachidian thickenings are found in the radula that may simulate median tooth- 
plates, those thickenings are in a few forms, in Chromod. punctilucens and scabriuscuda (R. Bergh, rep. on the Nudibran- 
chiata (Blake-Exped.). Bull. Mus. of compar. zo6]. Harvard college. XIX, 3. 1890. p. 164. Pl. 1, fig. 7 a p. 162. Pl. 1, fig. 13 a, 
14), and in Chrom. juvenca (Zool. Jahrb., Supplem. Fauna chilensis. 1898. p. 532. Taf. 31, fig. 7a) developed into real median 
tooth-plates. 

3) l.c. Fauna chilensis. 1898. p. 523—526. Taf. 30, fig. 21—29; Taf. 32, fig. 21—24. 
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The oral aperture bears a strong, almost ringshaped labial plate, composed of densely set, 
rather high, a little hooked elements with cleft points. The radula has small median tooth-plates and 


a row of erect lateral plates with denticulated margins. — Glans penis is provided with rows of small thorns. 


Of the genus only a few species are known, chiefly from the cold seas, and their specificness 


is not beyond all doubt, possibly these forms belong to one and the same species. 


mt. C. repanda (A. et EH): 
M. atlant. or. et occ. 


2. C. glabra (Friele et Arm. Hansen). 


M. atl. or. septentr. 
3. €. Clarae, jer. 

M. mediterr. 
4. C. pacifica, Bgh. 


M. pacific. septentr. 


Cadlina repanda (Ald. et Hanc.). 
R. Bergh, 1. c. 1879. p. 115 (171) —120(176). PI. V, fig.15; Pl. VI, fig.21—22; Pl. VII, fig.qg—18; 
Pl. VIII, fig. 3—6. ° 
— lc. 1894. p.169—171. Taf. VII, fig. 4—11. 
Pl. I, fig. 16—19. 

At station 27 i. e. on 64° 54’ Lat. N. and 55° 10' Long. W. a single specimen of this species was 
taken at a depth of 393 faths (temp. + 3°8). | 

The specimen that had been preserved in alcohol of 70°/, showed a chiefly whitish colour, and 
was of a somewhat stiff and frangible consistency. The length was 13™™ by a breadth of 7™™ and a 
height of 5™™; the breadth of the foot was 3™™, the length 10o™™; the breadth of the mantle-edge was 
r5™™; the height of the almost outstretched rinophoria 2™™, and of the retracted gill likewise 2™™. 

The outer form was as usual in this species. The club of the rhinophoria strongly perfoliate; 
there appeared only to be seven gill-leaves; the genital papilla as usual. 

The skin was densely stuffed with very long, slightly yellowish, cylindrical spicules, sometimes 
shghtly and sparsely rugged on the surface, strongly calcified, and measuring o7025™" in diameter. 

The bulbus pharyngeus was strong, of a length of 2757" with the radula-sheath 
strongly conspicuous on the under part of the posterior end; the elements of the broad, yellow, ring- 
shaped labial plate reached a height of o01075™™ (fig. 16). The tongue was broad and flat; the almost 
colourless radula contained 36 rows, and further backward appeared still 50 rows, the four hindmost 
of which were not yet quite consolidated; thus the total number of rows was 86. The number of 
tooth-plates in each row was in the hindmost part of the tongue 441). The tooth-plates were almost 


quite colourless; the length of the median teeth rose to oo4™™, and the height of the lateral teeth rose to 


') The number of the series of teeth in the (6) before examined individuals was 51—7o0 and 96; the number of tooth- 
plates in each row was 22-29 and 31. In Cad/ina pacifica the number of the series of teeth was 67—85, and of the plates in 
the rows 27— 
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oro™™. The median plates showed on the hooked part outward to each side 2(—3) denticles (fig. 17a); 
the lateral plates (fig. 17, 18) were quite as before described. 
Also the salivary glands, the intestinai canal, and the yellow liver were as before described. 
The anterior genital mass was large; the ampulla of the hermaphrodite duct, the seminal 
vesicles, the two parts of the seminal duct, and the penis-sac were as usual; the armature belonging 
to the glans penis and part of the seminal duct (fig. 19) showed the thorns in great numbers and 


of a length of up to 07030". The mucous gland was milk-white. 


Fam. Diaululidae. 


R. Bergh, System d. nudibranch. Gasteropoden. 1892. p. 1097—1100. 


This (provisional) family includes forms with a somewhat flattened body and most frequently 
with a finely villous back. The tentacles are of a tubercle- or finger-like shape; the branchial cleft is 
roundish and most frequently crenate, with tripinnate gill-leaves. — The labial disk is unarmed. The 
narrow rhachis of the radula is nakked; its pleurae bear many tooth-plates, and these, at least the 
greater part of them, are hook-shaped. The penis is mostly unarmed. 

The family contains several rather distinctly marked generic forms. Of the nearly related 
genera Diaulula and Gargamella the latter is distinguished by a strong armature of the penis (of the 
same kind as in Platydoris and Hoplodoris). Thordisa and Aldisa have small tubercle-like tentacles; 
but in the former the outermost tooth-plates are comb-shaped, while the tooth-plates in /d7sa are 
erect, staff-shaped, and the penis armed with rows of thorns. The genus 777ffa has the back covered 
with villous tubercles, and particular salivary glands of the oral tube (g/and. ptyalinac). Flalgerda has 
a smooth back, a narrower foot, and the outermost tooth-plates are serrated. The teeth of the genus 
Baptodoris are somewhat like those of Halgerda, but the penis is here armed with series of thorns (as 
in the Phyllidiadae and the Doriopsidae). The body of Pe/todoris is more stiff, and the back finely 
granulated. The genus Phialodorts agrees as to the outer form with the last-mentioned genus, but its 


penis is of a very deviating shape. 


Aldisa, Beh. 
R. Bergh, 1. c. 1892. p. 1098. 
Aldisa zetlandica (Ald. et Hanc.). 
Tab. V, fig. 17—23. 

One specimen of this species was taken at station 27 i. e. on 66°33’ Lat. N. 20°05’ Long. W,, at 
a depth of 44 fathoms (temp. 5°6). 

Preserved in alcohol it measured in length 11™" by a breadth of 6™™ and a height of 4™"; 
the length of the foot was 9'5"" by a breadth of 4:5; the diameter of the branchial cleft was 2™", 
and the gill-leaves reached to a height of r™™. The colour of the back was a light lemon-colour, 
but the tubercles were whitish; the rhinophoria and the gill-leaves were yellow; the lower side ot 
the whole body was yellowish white. 

The form was oblong-oval, the lateral edges however rather parallel, the rounded anterior 


and posterior end of the same breadth. The back was everywhere covered with small; a little pointed 
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tubercles showing under the magnifying glass, as well as the whole back, fine spicules; the margin 
of the rhinophore-openings is covered with quite small tubercles, which is also the case with the 
margin of the round branchial cleft. The strong club of the rhinophoria appeared to contain 15—20 
pairs of leaves. There were 8 gill-leaves, tripinnate; almost in the middle of the circle the but little 
conspicuous anal papilla was found. The lower side of the not very broad mantle-edge showed oblique 
bundles of spicules distinctly to be seen from without. The genital papilla had two openings. The 
mouth was round, and on each side of it was found the short, truncate tentacle. The foot was anteri- 
orly rounded, with a marginal furrow, the foot-brim narrow; the tail rather short, rounded at the end. 

The central nervous system (fig. 17) showed the cerebral and pleural ganglia to be 
distinctly discerned, almost of the same size, roundish; the pleural ones situated (fig. 17 bb) outside the 
cerebral ones. The pedal ganglia (fig. 17 cc) were lying behind the former pair, also of a roundish 
shape, about as large as the cerebral ones, and connected by a rather short commissure. The bulb- 
shaped proximal olfactory ganglia were almost sessile (fig.17); the roundish buccal ganglia were 
connected with each other by a not quite short commissure. 

The black eyes (fig. 17) were quite short-stalked. The otocysts (fig. 17, 18) were lying on 
the uppermost edge of the pedal ganglia, measured in diameter o'ro™™, and contained a rather great 
number of round and oval, firm otoconia of a diameter of o(007—0°013™ (Fig. 18). The leaves of the 
club of the rhinophore, as well as its axis and the stalk’ contained numerous spicules exactly of 
the same kind as those found everywhere in the skin, especially in large numbers in the back with 
its tubercles and in the lower side of the mantle-brim. These spicules are long, staff-shaped, cylindrical, 
or here and there also a little rugged, straight or slightly bent, strongly calcified, clear as glass, and 
of a diameter of up to 0(03™"; they are, as is usual with this kind of spicules upon the whole, easily 
broken, and were often found broken into many pieces. 

The short and powerful bulbus pharyngeus together with the thick, strongly projecting 
radula-sheath measured in length 2™; the labial disk was covered with a simple, colourless cuticle. 
The tongue was broad and flat, and appeared to contain 25 rows of teeth, of which the foremost 
were very incomplete, and the tooth-plates to a great extent broken; farther back in the radula-sheath 
still 26 rows seemed to be found, of which the hindmost were not yet completely developed; thus the 
total number of the rows seemed to be 51. The odontogenous cells of the radula-pulp were arranged 
in long columns forming the long tooth-plates. The number of tooth-plates in the series was con- 
siderable, but could not be made out. The tooth-plates were completely colourless; the outermost were 
only o'08™™ long, while the largest were at least 035™™. The tooth-plates were of the peculiar, before 
described shape, very long, flattened, and thin, at the point a little broader (measuring 0:013™™), formed 
like a spoon, in the point and in part of one edge provided with quite fine and pointed denticles 
(fig. 19); the outermost tooth-plates were less long and denticulated for a longer way (fig. 20). 

The whitish salivary glands were seen as a small mass on each side of the fore end of 
the stomach. 

The oesophagus was short; the stomach oblong, of about the same length as the bulbus 
pharyngeus. 


The anterior genital mass was a little oblong, rather large. The glans penis (fig. 21) pro- 
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jected in a length of o16™™ and with a diameter of oo$"™ from the anterior genital aperture; it was 
on the foremost part of the outside and inwardly covered with apparently irregularly arranged (fig. 22 
colourless, straight, and a little bent thorns of a height of 01007—o-016"", rising from a little flat base 


(fig. 23)!). The thorny armature is continued for a (short) way into the seminal duct. 


Fam. Bathydorididae. 


R. Bergh, System 1. c. 1892. p. 10g0. 


Bathydoris, Beh. 
Report on the Nudibranchiata. Challenger-Exped. Zool. Vol. X. 1884. p. 109. 


Corpus fere semiglobosum, sat molle; dorsum papillis conicis parvis ubique sparsis praeditum, 
margine palliali vix ullo; rhinophoria retractilia clavo perfoliato; tentacula sat magna, nonnihil appla- 
nata, acuminata; branchia e fasciculis discretis compluribus (6—10) fruticulosis non retractilibus for- 


mata; podarium sat latuim. 
Bulbus pharyngeus permagnus; armatura labialis nulla; mandibulae magnae, sat applanatae, 


margine masticatorio laevi, processu masticatorio nullo; series radulae multidentatae, dente mediano 
et dentibus lateralibus hamo forti obliquo instructis praeditae. 


Penis fortis, inermis, fissura laterali coeca, apertura apicali. 


This genus was established on a specimen taken during the Challenger Expedition almost in 
the middle of the Pacific from a depth of 2425 fathoms where the temperature was 1° C. 

By the semiglobular form of the body, the separate branchial tufts, and the papille spread 
over the back, the Bathydoridae remind not a little of the, otherwise far different, genus Kalinga be- 
longing to the Polyceradae, as also, by the position of its branchial tufts, of the Hexabranchidae?’). The 
gigantic bulbus pharyngeus differs essentially from that in all other Dorididae; it is provided with 
powerful lateral mandibles as those in Bornella and Scyllaca, and as in these genera they are on 
the fore side covered by a thick muscular plate. The armature of the tongue resembles that in 
the Tritoniadae. As in Bornella and Scyllaca the hermaphrodite gland is quite separated from the liver. 

The Bathydoridae appear to form a remarkable connecting link between the Dorididae and the 
Tritoniadae, showing also a certain resemblance to the Bornellae and Scyllaeae; but they have also, as 
other Dorididae, a blood-gland close to the central nervous system. 

The Ingolf-Expedition has from the sea-bottom in the Davis Strait brought, as it would seem, 


a new form of this genus, which accordingly now comprises 


tr. LB. abyssorum, Ben. 
lic. 1884. p.10og—116. Pl. XII, fig. 14—20; pl. XIII, fig. 1—26; pl. XIV, fig. 15. 
M. pacific. 
2. B. Ingolfiana, Ben. 
M. atlant. arctic. 
1) I have formerly overlooked this armature, which is only to be discovered with great difficulty. 


2) The number of gills seems in the Bathydoride to be much varying; as the tufts, of which the gills are composed, 


may be more or less independent, as is also the case in the Hexabranchidae. Comp. my «malacolog. Unters.» Heft. NII. 


1878. p. 561; Heft. XVI. 1889. p. 929. 
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Bathydoris Ingolfiana, Bgh. n. sp. 


Corpus quasi subgelatinosum, dorsum subpellucidum. Rhinophoria et tentacula brunnea, bran- 
chia et genitalia externa aurantiaca, podarium e nigro purpureum. 


Hab. M. atlant. arctic. 
PIS PE ties —2: 


The only specimen of this remarkable form was taken on 59°12’ Lat. N., 51°08’ Long. W. (the 
broad part of the Davis Strait, about West of Cape Farewell) from a depth of 1870 fathoms, by a 
bottom temperature of 13°C. According to the kind communication by Prof. Jungersen, the trawl 
here brought up a whole «cart-load» of large, firm blocks of clay, the substance of which reminded of 
potter’s clay, and seemed to contain no organisms, and also a fluid, yellowish mud, in which were 
only found some Rhizopoda, small Crustacea (Isopoda, Tanaidae, Amphipoda, Ostracoda), and a few 
dead shells of Yoldia-like small bivalves, of Dentalia, and of a form of Buccinida. The swabs were 
empty, and accordingly the bottom must certainly have been poor. Of larger animals the.same trawl- 
ing only brought the common little deep-sea fish Cyclothone microdon, a pair of curious Actinia, and 
a longstalked, cupshaped silicious sponge, as well as a characteristic red Planaria swimming edgewise, 
and furthermore a Nemertine. Moreover was found in the meshes of the trawl an immense number 
of colourless lumps of jelly, warty on the surface, and about'the size of a hazel-nut. 

The nature of the mentioned lumps of clay caused this animal to come up in a partly some- 
what rubbed condition. It gave no sign of life at all, and did not contract when touched. It was 
immediately put into 70°/, alcohol, and is said to have neither contracted much therein, nor altered 
its form. 

The animal in its fresh state is stated to have been of an, as it were, somewhat gelatin- 
ous consistency, and the somewhat scraped dorsal side quite transparent, so that the intestines might 
be seen through it. With the exception of the almost colourless back the animal was of a dark-brown- 
violet colour, but much darker on the foot. 

The animal, which is rather well preserved in the alcohol, showed on the back a light green- 
ish white ground-colour, crossed through by a network with wide meshes of branched and anastomotic 
blackbrown stripes, in the crossings of which were often seen small black rings with whitish centra 
(partly from broken-off papillz?), similar very small and small rings were moreover found spread in 
the meshes. Towards the foot the colour became velvet-black, and of this colour was also the back 
of the neck and the upper side of the foot. The rhinophoria were yellowish, the fore part of the 
head black brown, the tentacles brownish yellow; the exterior genitalia were yellowish; the gills were 
dirty brown, as was also the sole of the foot. The length of the animal was 93°" by a height of 
65° and a breadth of 6™; the foot was 6™ long by a largest breadth of 557"; the footbrim was 
13—15™" broad, the tail 6™™ long; the fore end of the head was about 26° broad, each tentacle be- 
sides projecting 2'5°", the club of the rhinophore 1*™ high; the diameter of the flat gills was 1—15™ 
the height of the anal papilla 7™™; the przputium projected 6"™. The colossal folds of the vulva 


were 15°" high, and when spread from each other they had a breadth of 3™ by a length from above 
downwards of 275°". 


 ——— 
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The form of the animal is almost spherical (fig. 1, 2), a little flattened on the lower side (the 
foot), strongly reminding of a gigantic Ochidiopsis. Below the region of the rhinophoria a little for- 
ward and a little behind is found a trace of a dorsal brim (fig. 1), otherwise the back bends smoothly 
and without any distinct margin downwards and inwards towards the foot, so that the body has no 
sides properly speaking; anteriorly the body passes without any distinct border into the head (fig. 1). 
To each side of the back of the neck the short-stalked club of the rhinophore (fig.1) was seen 
projecting from its hole the edge of which was smooth; the club contained about 80 rather narrow 
leaves. The fore-end of the head was large, roundish, rather flat (fig. 1) with vertical-oval aperture, 
in which the light bluish-white labial disk appeared; from the sides of the head the strong, some- 
what compressed, tapering (fig. 1) tentacle projected freely; the narrow chin below the head was 
smooth (fig.1). — The evenly and strongly convex back (fig.1, 2) was everywhere covered with 
small, disk-like depressed or slightly elevated figures of a diameter of o-5—2™™, the centra of which 
were either further depressed or rose to a cone of a height of at most 1™™; the depression would seem 
to have been caused by a strong retraction or a rubbing off of the little cone. Towards the fore end 
of the back was seen on each side the projecting margin of the round holes of the rhinophoria, and 
farther forward the but little conspicuous smooth dorsal edge behind the back of the neck (fig. 2). 
On the hinder part of the back are seen the rather large, flat branchial tufts (fig.1), placed in a 
large circle, which is completed in the median line behind by the short and powerful anal papilla. 
The number of the branchial tufts were 10; on the left side the three hindmost were drawn closer 
together, and above these was one more isolated; on the right side three and three were closer 
together. Each tuft showed a short, black-coloured stalk, from which 3—5 tri- and quadripennate 
leaves spread flatly. The anal papilla was a little depressed, truncate, with a slightly crenate aper- 
ture directed backward and downward (fig.1). The rather large space circumscribed by the branchial 
circle, showed a number of smaller and larger small diks like those on the other parts of the back; 
forward and a little to the right, close to the hindmost branchial tuft of the foremost right group, 
was seen the renal pore (fig. 1) a little projecting. — The sides of the body are quite low. 
Anteriorly, on the right side, behind the region of the rhinophore, the outer genitals were seen, 
foremost the opening of the preeputium with a little projecting fold, and behind it the adjoining vulva 
with its two colossal, indented sidelobes (fig. 2). — The foot is powerful, broad; the fore margin with 
a deep transversal furrow (fig. 2), the side margins not very conspicuous, the tail rather short (fig. 1). 

The intestines were nowhere to be seen from without; the coverings of the back were thin, 
mostly only 0:3™™ thick; the thickness of the foot in the middle about 3™™. The intestines were by 
short, cobweblike connective tissue attached to the foot and the sides of the back as well as to each other. 

The broad and flat central nervous system resting on the hinder part of the bulbus 
pharyngeus, was of a slightly yellowish white colour; its breadth was 16" by a length of the cere- 
bral ganglia of up to 5:5™™ and a thickness of up to 15™™. It was wrapped in a very thin, but ad- 
hering capsule, which was prolonged out on the larger nerves. The cerebral ganglia (pl. I, 
fig.2aa) are the largest, and anteriorly considerably broader!), the commissure between them short 

1) On the before examined specimen (comp. 1.c. p. 111. pl. XIV, fig. 4) the hindmost part of the supraoesophagal 


ganglion was thin, and was by me wrongly interpreted as belonging to the pleural ganglion 
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and not broad; neither the upper nor the lower surface. themselves seemed to send off nerves, but 
from the fore margin and the outer end, on the contrary, at least 7 nerves arose, from the indentation 
on the outer margin three, and from the hindmost part of the lower side of the commissure arose a 
quite thin nerve running backward. The pleural ganglia were almost but half the size of the 
cerebral ones, of a short-oval contour (fig.2bb); they sent off four thicker and a pair of quite thin 
nerves. The pyriform pedal ganglia (fig.2cc) that were connected, as it were, by a stalk with the 
cerebral ones, were larger than the pleural; they sent off four strong nerves, one from the lower side. 
The large common commissure (ca. 25" long), as usual double (fig. 2d). The cerebro-buccal connective is 
almost as long as the large commissure; the buccal ganglia (fig. 2ee) were of an ovally roundish shape 
with a diameter of 2°5™", and sent off five nerves; the rather strong buccal commissure (fig. 2f) was 
20™" long. — The nerve cells (of the pleural ganglia) were of a diameter of at least o-30™™; the nerves 
were in their proximal part often a little reddish. In the skin was seen a rather rich network of 
nerves and small ganglia, sending off branches to the small papille of the skin’). 

In spite of a careful examination I did no more in this individual than in the earlier examined 
one succeed in finding eyes and otocysts, which nevertheless surely are not wanting’). The strongly 
developed rhinophores showed along the fore and hinder surface a strong median (transversely folded) 
rhachis, downwards broad and upwards tapering, from which arise lamella without spicules; the point 
of the club is formed by a little final papilla) Through a Special cavity two strong nerves ascended, 
and besides strong and anastomosing muscular strings stretched through these organs. ‘The small, 
round disks of the skin were slightly depressed, with a projecting edge, and in the middle was often 
found a more or less contracted papula (pl.I, fig.3). No spicules or calcified elements were found in 
the skin at all. 

The mouth-tube of this individual was quite short, the bulbus pharyngeus being projected, 
so that the bluish labial disk was lying in the outer mouth; the labial disk was short-oval, longer 
in the direction from above downwards, its diameter was 12™™, in the middle was seen the narrow, 
perpendicular aperture of the inner mouth (pl. I, fig. 2). The exceedingly powerful bulbus pharyn- 
geus itself (pl. I, fig. 4; pl. I], fig. 1b) was of a whitish colour; only in the region of the pharynx the 
underlying colour shone through with a bluish tint; the bulb was 3-4°™ long by a breadth of 3-2°™ and 
a height of 3°; the radula sheath projecting in a semiglobular form posteriorly on the lower surface 
(fig.4c) had at its base a diameter of 13™. The rather strong Mm. bulbo-tubales (Protrusores 
bulbi) were as has been shown befores). The bulbus pharyngeus (fig. 4) is by a rather sharp crest 
(the margin of the mandibles), only interrupted on the lower surface, divided into a smaller and nar- 
rower former part, and a rather larger hinder part; on the sides behind the mentioned crest the latter 
has an even hollow, posteriorly passing evenly into the common prominences produced by the tongue- 
muscles to the sides of the pharynx. The upper side of the bulbus pharyngeus (fig. 1) is strongly 

1) Comp. lc. p. 112. pl. XIV, fig. 5. 

2) Eyes are found in a species of Plewvoloma, obtained at a depth of 2090 faths, in a Fusus from a depth of 1207 
faths (Wyv. Thomson, the Depths of the Sea. 1873. p. 465) and in other mollusks; the presence of eyes in animals from these 
depths will, according to «the abyssal theory of light», not be incomprehensible. On the other hand a rather large number 
of blind deep-sea fishes and a still greater number of abyssal Crustacea without eyes have been found. (Comp. Semper, 


Die nat. Existenzbed. d. Thiere, I. 1880. pp. 103, 262). 
3) Comp. lc. p. 113, pl. XIII, fig. 2. 
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convex; the anterior half between the projecting hinder edges of the mandibles is flattened and a little 
hollowed; the posterior half is evenly convex, and from its middle arises the esophagus, on either 
side of which is seen a slight hollow with the apertures of the ducts of the salivary glands. 
The sides of the bulbus pharyngeus are evenly convex with a hollow behind the margins of the 
mandibles (fig. 4). The lower side is anteriorly slightly convex with a hollow behind the mar- 
gins of the mandibles, and behind this rises the strong radula-sheath (fig.4c). As in the Pleuro- 
phyllidiae and the Pleuroleuridae, in Aero and Bornella, and even in Scyllaca a thick muscular 
plate (fig. 4,1) covering the greater part of the anterior surface of the mandibles, is found behind 
and around the little labial disk; this plate showed a little below the middle of the fore side 
a transverse, rather broad furrow; the thickness of the plate was about the region of the upper end 
of the labial disk up to 9™™, decreasing upwards and downwards as well as towards the margins. 
From the inner margin of the labial disk its coating continues as a thick dark blue or almost 
black blue covering over the whole inside of (i. e. the opening of) the muscular plate, and attaches 
near the free margin of the mandible‘), in the middle at a distance of 6™™ from it, but upwards and 
downwards approaching it, until the attachment in the uppermost and nethermost places almost 
reaches quite to the edge. Above and below the same coating continues through the upper and 
lower end of the slit between the margins of the mandibles to the backside of these, where it is 
attached in quite a similar manner as on the foreside, the naked margin of the mandibles being, how- 
ever, here only 4™™ broad in the middle. The covering is continued into the coating of the buccal 
cavity. When this muscular plate is removed the mandibles are naked; the right one covered (pl. I, 
fig. 6) with its marginal portion the margin of the left one (in the same manner as in the before ex- 
amined form). The mandibles are strong and large, 29™™ long by a breadth of up to 17™™; resting 
on the outer margin the mandible rose to a height of 18"; in the marginal part the thickness rose 
to almost 2™,. They were of a fine horn-yellow colour, almost the whole of the inner half being 
brown yellow. Their form (fig. 6) is oval, a little more rounded below than above (fig.6a); the inner 
edge is a little more projecting than the outer one, and tapers a little more towards the middle. The 
mandibles are evenly bent from above downward; they are thickest where the blue coating is attached, 
decreasing in thickness towards the edge, especially towards the outer one, which is still somewhat 
soft; they are quite smooth on the surfaces, very finely concentrically and radially striated; the 
masticatory edge was almost smooth. The mandibles join, and are immediately connected with each 
other at the upper end, below they are a little apart (fig.6). — The mandibles being removed the 
anterior end of the muscular masses of the mandibles are uncovered, the colour of the inside of these 
muscles (the cheeks) is dark blue, as is also that of the other parts of the buccal cavity, as well as 
the tongue and the tectum radule, to which the brown radula forms a rather strong contract. — The 
tongue (pl.I, fig.5) is very powerful, of the usual form, with a deep slit; in the buccal cavity it 
projected 7™™, and measured above from the base of the tectum radule 15™™ in length; its height 
(from above downward) was 19™™, and its breadth also 19"™; the tectum radule had a length of 7°5"", 
anteriorly it reached to the middle of the height of the tongue-slit. The radula itself was reddish 
brown, somewhat glistening, its marginal part of a purple brown; its continuation into the sheath 


t) Comp. 1. c. p. 113. pl. XIII, fig. 4. 
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was lighter, yellowish. After being separated from the tongue it measured with its continuation 28™™ 
in length, and when spread out 32™ in breadth. On the radula was found 35 rows of teeth (mea- 
sured along the outer margin), and farther back 24 rows, about six of which were not yet fully deve- 
loped; thus the total number was 59. About the twenty foremost rows were more or less incomplete, 
and the tooth-plates often injured. In the rows were found up to 116 tooth-plates on each side of the 
median tooth"). The length of the median tooth was about o5™™ by a breadth of 0:22™™; the lateral 
teeth measured along the backside up to o-95™™; the lengths of the 6 outermost teeth were: o-40—0'43 
—o'45—o'48—o'5—o'6"™", The median tooth is flat, rather thin, somewhat lengthened (fig. 7a, 8) with 
an excavated fore end, and a straight hinder margin over which projects a little truncate, median 
cone; the fore part rises obliquely in a short rounded hook (and the hooks on all the median teeth 
were of the some form). The lateral teeth (fig.g—13) are longer, and have a much more powerful 
base, from which the tapering hook rises obliquely and rather slantingly; the margins of the hook, 
especially the inner one, project freely anteriorly; otherwise the length and breadth of the hook is 
somewhat varying. ‘Towards the margin of the rasp the lateral teeth decreased (fig. 12—14) consider- 
ably in strength and were narrower. In the 6—8 outer ones, especially the very outermost, the hook 
was considerably reduced (fig. 12a). Double teeth, so frequent in the nudibranchiata, were not want- 
ing (fig. 15). 

The salivary glands are strongly developed, and Cover (pl. IJ, fig. rec) the sides and partly 
the lower side of the stomach, where they join almost in the median line. They are somewhat flat- 
tened especially above, of a thickness of r—g™™, yellowish white, somewhat lobed in the margin, 
especially the left one; this latter was larger than the right one, its length was 22™™ by a breadth of 
also 22™"; the rigth one was 32™" long and 1r4™" broad. At the fore margin of the gland the salivary 
duct was seen widening at its fore end into a little ampulla (fig. 1; 4c); the length of the duct with 
the ampulla was almost ro™™. 

The oesophagus (pl. I, fig. 1) was of a dark bluish-gray, about 11™™ long with a diameter of 
g™; the longitudinal folds shone through indistinctly. The oesophagus passes by degrees into a first 
stomach, also dark bluish-gray, bag-shaped, of a length of 35°" with a diameter of 17°. This 
stomach appears rather thickwalled on account of the not very numerous (ca.12), but thick and pro- 
jecting, wrinkled longitudinal folds, which were slightly to be seen from without, and which partly 
continue anteriorly into the folds of the esophagus, become lower posteriorly, but for the greater 
part continue into the folds of the second stomach. The inside of this first stomach is quite dark 
blue. Through a slight constriction also indicated exteriorly (pl. II, fig. 1) this stomach passes into 
the second stomach, situated to the left, 36°" long with a diameter of 1-4, and exteriorly of a 
yellowish white colour. It is also rather thickwalled, its yellowish inside that is finely dotted with 
red, beariig a small number (ca.12) of highly undulated folds stopping short at the aperture of the 
biliary duct. Here the yellowish white intestine begins which all the way from the pylorus is rather 
thinwalled. It (pl. H, fig. rdddd) stretches backward along the left margin of the liver, bends behind 
the middle of the length of the liver over the upper side of it, and runs to the right and forward 


') In the before examined form the number of rows on the tongue was 55, and the total number 75; the number 
of the lateral teeth was 130 on each side. 
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to the middle of the right margin of the first stomach, forms here a knee, and stretches backward 
along the right margin of the liver continuing over its hinder end up to the anal papilla (pl. I, fig. 1). 
The whole length of the intestine is 25°™ by a diameter varying between ro—15"", The inside of the 
intestine shows on the middle of the under side particularly fine transverse folds while the rest of the 
wall chiefly has very fine netforming folds; through the middle of the above mentioned finely trans- 
versely-folded part a prominent longitudinal fold stretched for a great part of the hindmost part of 
the intestine. The wall of the hindmost part of the intestine was more smooth. — ‘The alimentary 
canal showed through almost its whole length from the cardia to the rectum abundant, as it were, 
clayey, dark yellowish gray contents, partly quite loose and incoherent, partly forming soft lumps 
of a length of almost up to 2 and a diameter of 1°™ These contents consisted of the above men- 
tioned clayey mass with grains of sand, mingled with half disorganized animal substance, with Poly- 
thalamia, Diatoms, and pointed silicious spicules; also a piece of a wormlike animal, full 2°™ long, 
and almost disorganized, was found. 

The very large, dirtily dark brownish gray liver was 72° long by a breadth of up to 4:2°™ 
and a height (behind) of 37°"; its contour was roundish, the fore end a little more pointed than the 
rounded hinder end (pl. I, fig. 1). On the upper side of the fore end was found an impression of the 
first and especially of the second stomach, along the greater part of the left margin was seen a furrow 
for the intestine, which at the beginning of the hindmost third part of the liver bent inward over its 
upper side, and on its way forward was situated in a broad and deep furrow continuing in a more 
superficial one along the right margin of the liver. The surface of the liver was smooth, with only 
superficial furrows, partly from vessels. Below on the left margin was found the short and thick 
biliary duct of a light dirty yellowish colour (9"™ long by a diameter of 6™™); it opened at the 
pylorus of the second stomach, and led into a not very great cavity, on the walls of which 3—4 large 
openings were seen. The biliary duct and the cavity of the liver were filled with masses like those 
in the alimentary canal. No gall-bladder was found. 

The large pericardium, 37 long, and 4°™ broad, covered the middle of the liver; folds 
before on its under side (the pericardial gill) were very distinct. The yellowish ventricle of the 
heart was 23™™ long by a hindmost breadth of 10™™, — The large, whitish, flaccid blood gland 
was resting on the pharynx, partly attached to the salivary glands, of a length of 23°" by a breadth 
of (before) 1°", (behind) 15°"; before it was rounded, behind straightly curtailed; its thickness was 5™"; 
it appeared to contain a cavity with folds on the thin walls, but was torn on the under side by the 
preparing out of the central nervous system; a strong artery ran to the lower side of the organ. 

The fine, large, brown-yellow kidney (pl. Il, fig. 1) covered the whole hermaphrodite gland 
and large part of the upper right side of the liver; with its branches it stretched partly under, partly 
here and there over the intestine; it was rather firmly attached to its underlayer. It was composed 
of very strongly branched principal stems, some foremost and more hindmost; the stems as well as 
their branches were in a most varying manner set with leaves, folds, and ampulle often forming, as 
it were, greater and smaller grapes. All these growths on stems and branches were as usual composed 
of closely crowded small cells. About the middle of the kidney (fig.1) the stems appeared to lead 


into a urinal chamber continuing in an ureter running backward along the inner margin of the 
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intestine, and ending in the renal pore inside the branchial circle to the right (pl.I, fig.1). The in- 
side, at least of the last part of the ureter, is covered with strong, compound, and foliaceous folds and 
papilla. The pericardio-renal organ (the renal syrinx) was powerful, pyriform, almost 1™ long, 
with strong folds on the inside. 

The hermaphrodite gland (Glandula hermaphrodisiaca) rested on the foremost right part 
of the upper side of the liver, its upper surface completely covered and hidden by the foremost part 
of the kidney. It was (fig. 16) meniscus-shaped, of roundish-oval contour, with a convex upper sur- 
face, and the under surface a little concave; its diameter was about 2°6%™ by a thickness on the middle 
of 1; from this middle it sloped evenly towards the not very thick, rounded, almost smooth margin; 
the surfaces were finely knotty, the colour was gray. The surface of this gland showed everywhere, 
especially distinct on its upper side (fig. 16), a mass of small clear, semiglobular, prominent papule, 
which, when slightly magnified (fig. 17) were seen to be composed of densely crowded balls of a dia- 
meter of o-5—1'5™™, and were attached to a central mass; between and below these balls stretched a 
system of highly ramifying and anastomotic tnbes (fig.17), the efferent ducts. The deeper parts of 
the gland contained similar balls and tubes. The balls were ovarial follicles with eggs in different 
stages of development, attached to a central testicular mass containing bundles of zoosperms. About 
medianly from the foremost part of the under side of the gland the hermaphrodite duct arose stretch- 
ing to the anterior genital mass. . 

This large anterior genital mass (fig.18) was situated on the right side of the bulbus 
pharyngeus before the liver. Anteriorly and on the under side it was grayish, otherwise of a light 
yellowish white colour; the length was 5°™ by a breadth of 41°™ and a height of 38°"; its lower sur- 
face was slightly convex, the upper one strongly convex, posteriorly more abruptly shelving, anteriorly 
more gradually sloping; the fore end was a little pointed, the hinder end broader and rounded. Its 
chief part was formed by the large mucous gland (fig. 18a); on the hinder end lay the spermatheca 
(fig. 18b) with its rather short duct; before and partly upon this (fig. 18) the large bag of the penis. 
The hermaphrodite duct (fig. 19a) stretches under the spermatheca and the bag of the penis and forms 
a flattened coil, quite covered by the latter; this coil is composed of rather thinwalled windings, which, 
when loosened from each other, had a length of about 15° by a diameter generally of 1-5—2™™; fore- 
most under the neck of the bag the duct was somewhat thinner, and divided in the usual way (fig. 19b) 
into the short oviduct and the spermatic duct which is only thin near the beginning (fig. 19c). The 
spermatic duct was powerful, thickwalled, and stretched in a curved way with a length of 3°™ and 
a diameter of 2™™ to the hinder end of the bag of the penis (fig. 1gd) continuing into the penis. The 
bag of the penis (the preeputium) (figs 18, 19dd) was large, 3°" long by a breadth of 2:1°™ and a 
thickness of 1°3°™; it opened with a narrower neck foremost in the outer genital region (pl. I, fig. 2); 
its walls were not thick, but tough; its inside was smooth, only in the neck were seen longitudinal 
folds, of which a more strongly marked one was seen in the outer aperture (fig. 2). In the preeputium 
was the whitish penis, quite bent double (figs. 19, 20); when straightened it measured 4°™ by a diameter 
varying between g—14™"; its contour was round or a little compressed, only the end of the organ 
was more flat; on one side was found (quite as in the earlier examined Bathydoris) a rather narrow, 


not superficial, rather long furrow without any discoverable aperture in the bottom; on the point was 
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seen a quite fine round pore (fig. 19f). The spermatic duct entering at the base of the organ (fig. 20a), 
became by and by a little thinner forward, and with its close windings it was to be traced through- 
out to the pore on the point of the penis (figs 20, 19f). The short oviduct (fig. 1gb) opened into 
the uppermost part of the duct of the mucous gland. The spermatheca (fig. 18b) was formed like 
a short bag, of a length of 2°", it was partly covered by the praputium; its vaginal duct was a little 
shorter than the seminal vesicle, by its short uterine duct hung by a short stalk the flat spermato- 
cyst, covered by the spermatheca, empty like this, and about half as large. — The mucous gland 
formed the chief portion of the whole anterior genital mass; hindmost on its under side was seen a 
more separated, roundish, more whitish, flat part, of a diameter of ca. 2°, the foremost part of which 
might without tearing be loosened from the rest of the mass. In the foremost and undermost part 
of the mucous gland was found the long and high, compressed cavity of the organ, the foremost wall 
of which was only thin, while the hindmost one was formed by the chief mass of the mucous gland, 
the inside of which was yellowish, and showed several communicating cavities. The duct of the 
mucous gland was short, only o5°™ long, with strong folds on the inside; the cleftlike outer aperture 
was bordered by the two above described genital folds, which below were only connected with each 


other by a narrow commissure, and above by a very broad one (pl. I, fig. 2, 18). 


In itself is was scarcely probable that this deep-sea form from the Davis Strait could be 
specifically identical with the earlier described form from the large depths in the middle of the Pacific. 
We have also, in spite of considerable correspondences between the two forms, found not a few and 
rather great differences. Among these differences were especially prominent the different colour of 
the cavity of the mouth, another form of the mandibles, and a great difference in the structure of the 
radula, the tooth-plates of which upon the whole were feebler and longer in this species, and the 


median teeth especially had quite another form. 


Fam. Doridoxidae. Nov. fam. 


Forma corporis ut in Doridibus; sed branchia (dorsalis) nulla, et anus lateralis (non dorsalis). 
Rhinophoria ut in Doridibus. 
Bulbus pharyngeus fortis, mandibulis anticis fortissimis armatus. Radula dente mediano forti, 


pleuris multidentatis. 


We know cladohepatic nudibranchiata in which the whole branchial apparatus with 
its hepatic lobes has disappeared; such is the case in the Phylliroidae, Pleuroleuridae and Hedylidae’). 
And others are found, the Tritoniadae, in which the branchial apparatus has remained without the 
hepatic lobes. It was almost to be expected that also among the holohepatic nu dibranchiata 
forms without gills were to be found. And such a form we find in the below described new animal, 
which is also distinguished from all other holohepatica by the anus not being situated dorsally, but 


1) R. Bergh, Die Hedyliden, eine Familie der kladohepat. Nudibranchien. Verh. d. k. k. zool. bot. Ges, in Wien. 
XLV. 1895. p.1—12. Taf. I—II. 
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having moved down on the (right) side. The Doridoxidae form a transition to the Tritoniadae, a 
connective link between the holohepatic and the cladohepatic nudibranchiata. 

The habitus of these animals is from the dorsal side quite like that of the Dorididae, in which 
latter the branchial cleft was especially strongly contracted; but this cleft and the gill itself are 
completely wanting, and the anus has moved from the dorsal side down on (the right) side of 
the body. Already this characteristic gives them a resemblance to the Tritoniadae, which form the 
outermost link of the Cladohepatica. And this resemblance is still greater by the fact that the strong 
bulbus pharyngeus is provided with powerful mandibles situated on its fore side as in the Trito- 
niadae. By the presence of these mandibles") the Doridoxidae are otherwise nearly related to the 
Bathydoridae, with which they also correspond with regard to the structure of the radula, this also 
showing median tooth-plates, a feature otherwise rather rare in the Dorididae. 


Hitherto the family contains only the genus 


Doridoxa, Beh. N. gen. 


and this genus contains only the one species, described below. 


Doridoxa Ingolfiana, Bgh. n. sp. 
Pl, figs: 3—15,; Pl. IU% figs. r—3. 


One specimen of this species was taken in 1895 at a depth of 55 fathoms, at station 34, ie. 
on 65°17' Lat. N. 54°17’ Long. W. 

It was generally of a yellowish white colour, the back more whitish. The length was 12™™ 
by a breadth of 7™™ and a height of 5™™; the length of the foot was 105™™ by a breadth of 4™™; the 
breadth of the head was 5™", of which breadth 15™™ belongs to each tentacle; the height of the 
rhinophores was 1™™, the breadth of the mantle-brim o75™™. The consistency of the animal was 
rather soft. 

The intestines were nowhere to be seen from without. 

The form was oval, the hinder end a little more pointed (pl. II, fig. 3). The back was evenly 
convex, anteriorly between the rhinophores it joined the somewhat projecting hinder margin of the 
head; it was everywhere rather densely covered with small and quite small, semiglobular, and more 
flattened papule. ‘The margin of the hollows of the rhinophores was slightly projecting, everted and 
crenate; the (slightly projecting) club of the rhinophores was perfoliate; the dorsal brim was only a 
little projecting, the margin rather sharp, the lower side smooth. The head was rather large, some- 
what flattened, with a rather projecting hinder edge, a little produced on either side; with rather 
large, roundish-lobelike tentacles; the outer mouth was round (pl. II, fig. 3). The sides of the body 
are only low before and behind, otherwise rather high, quite smooth; anteriorly to the right is seen 
the large genital papilla with the prominent little penis, and behind this the vulva (fig.3); at the 
beginning of about the last fourth part of the length of the body was the projecting anal papilla, 
and a little before this the smaller renal papilla (fig. 3). The foot was powerful, but narrower than 


‘) In several families of the cladohepatic group quite similar mandibles are seen, in Bornella, Scyllaea, Phylliroidae, 
Pleurophyllidiadae and Pleuroleuridae. 
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the back, and projected only slightly from the hinder end of this; the rounded fore end was slightly 
broader than the other part, with a marginal furrow; the foot-brim was narrow; the hinder end only 
a little pointed (fig. 3). 

The central nervous system (fig. 4) was rather flattened, white, chiefly as in the Doridae. 
The round cerebro-pleural ganglia (fig.4a) were a little larger than the likewise round pedal ones 
(fig. 4b), the distinction between their two parts was not conspicuous; the chief commissures were 
rather short; the globular buccal ganglia (fig. 4c) joined each other immediately. 

The eyes at the base of the rhinophores had a diameter of o10o™. The otocysts appeared 
to contain a not great mass of pale otoconia, no spicules at all were seen in the dorsal skin, or its 
papule, nor in the leaves of the rhinophores. 

The mouth-tube was short. The strong bulbus pharyngeus (figs. 5,6) reminded as to its 
form somewhat of that in the Pleurophyllidiae. It was 3:25™™ long by a breadth of 3™™ and a height 
of 2775™™. Its strongly convex fore side was covered by the large mandibles; from about the middle 
of the somewhat convex hinder side the esophagus originated; the radula-sheath did not project ex- 
ternally. The fore side of the large and strong mandibles were (as in the Pleurophyllidiae) for the 
greater part covered by a muscular plate which was, however, rather thin. The mandibles (fig. 7) 
were amber coloured, only the masticatory edge was black brown; they were 2°5™™ long, and their 
breadth taken together was 375"; they were rather bent, so that their height reached almost 15™™; 
along the middle of their length they showed a smooth, not deep excavation. The hinge-part was 
rather short, as was also the masticatory process (fig 7a); the masticatory edge was not narrow; it 
showed through its whole extent just to the hinge-part small roundish or angular facets (fig. 8) of a 
diameter of o0055—o701™ . The tongue (figs. 9,10) was broad and flat, and projected only a little in 
the buccal cavity; the little, forward and downward tapering radula was strongly and shining yellow. 
The radula contained 15 rows of tooth-plates; further back, in the somewhat bent radula-sheath, 
which was not to be seen from without, were 24 more rows, of which the three hindmost were not 
yet quite consolidated; the total number of the rows of teeth were thus 39. The eight foremost rows 


were very incomplete and the teeth worn; the foremost one contained only 6 and 7 toothplates on 
each side of the median one. The middle of the radula with the median tooth and two side-teeth were 
sunk a little under the level of the side parts. On each side of the median one appeared up to 36 
lateral tooth-plates. With the exception of the two innermost ones and the very outermost ones they 
were of a strong yellow colour. The breadth of the clumsy median plates was 0.075" by a height 
of o.10™™; the height of the two outermost lateral ones was 07035—o04"™; then it rose quickly to o'10, 
and continued thus towards the rhachis, the two innermost lateral teeth were much lower (pl. III, fig. 1). 
The median tooth plates (pl. II, fig. 11a; pl. III, figs. 1 a, 2 a) were short and clumsy, rather erect, 
with a strong, broad base, hollowed in the fore edge, and with a short, strong, a little pointed hooked 
part. The two first (inmost) lateral plates (fig. 11 b; figs. 1b, 2b) were of a deviating form with a quite 
short and pointed hook. The other lateral plates (figs. 12; 1,2) reminded as to their form more of the 
median plate, but the base was much smaller and the hook was longer. The 2—3 outermost lateral 
plates (pl. III, fig. 3 a) were feebler, and the hook more pointed. 
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The salivary glands were white, 3¥™ long by a breadth of o-75™™, reaching to the foremost 
part of the stomach; the excretory duct was more than a third of the length of the gland. 

The esophagus (fig 6 a, 13 a) was rather short. The stomach (fig. 13 b) formed a longish 
bag (4™™ long), the numerous longitudinal folds of which were distinctly to be seen from without. It 
contained an abundance of whitish food of indeterminable animal nature with a few imbedded larger 
calcareous bodies resembling those in the Alcyonia. From the hinder end of the stomach the inte- 
stine arose to the right, crossed the fore end of the liver, bent backwards, and ran a little sinuous 
to the anal papilla (fig. 13cc). Its inner side showed fine longitudinal folds, its cavity was empty. 

The liver, the outside and inside of which was yellow, was a little hollowed to the left of 
the hinder end of the stomach, its hinder end that was a little narrower, was rounded; it was 5™™ 
long by a breadth of 3™™; it opened by a round opening into the stomach. The yellowish biliary 
bladder (fig. 13d), of a length of 2™™, was on the left side of the stomach. 

The heart was situated behind the basal part of the intestine. The blood gland was large, 
lying behind the central nervous system, partly covering the stomach, yellowish, 3™™ long by a breadth 
of 4™™ and a thickness of o75™™. 

The pericardio-renal organ (the renal syrinx) was situated under the rectum, a little more 
inwardly than the renal papilla, was melon-shaped, and showed the usual groups of longitudinal folds. 

The hermaphrodite gland was whitish, and covered with its rather large lobes the upper- 
most and right side of the liver, especially in front; its large follicles contained large egg-cells and 
bundles of zoosperms. The anterior genital mass was large, 4°5™™ long by a height of 3:5™™, and a 
thickness of 2°5™™, it was situated under and to the right of the intestine. The last part of the sper- 
matic duct (fig. 14 b) was thick, and passed into the short, cylindrical (glans) penis (fig. 14); this 
latter, as well as the spermatic duct, was without armature. The spermatheca appeared to be globu- 
lar, its relation to the spermatocyst (fig. 15), which was filled with sperm, somewhat bent together, 
and about 15™™ long, was not to be determined. The mucous gland was lime-white, at the base of 


its duct was seen a larger, yellowhish gray part (the albuminous gland ?). 


D. Ingolfiana var.? 
Pl. V, figs. 29—30. 


The bulbus pharyngeus, of a length of 2.25™™, was completely like that in the other 
specimen, only the end of the radula-sheath projected a little, and the muscular plate on the fore side 
of the mandibles was a little thicker. The mandibles were a little lighter, and the masticatory edge 
was only dark yellow; the secondary oral cavities were not small, and their opening rather wide; 
the masticatory edge as above. On the broad and flat tongue the sligthly yellowish radula was seen 
containing rr rows of teeth, in the radula-sheath 20 were found, of which the three hindmost were 
not fully formed; thus the total number of tooth-plates was 31. On each side of the median tooth up 
to 18 lateral tooth-plates were found. The median teeth were yellow, the lateral teeth almost colour- 


less; the height of the median teeth rose to 0075™". The median teeth were essentially of the same 
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form as above described, but had at the base of the hook a series of fine denticles (fig. 29). The 
lateral teeth were upon the whole somewhat more slender (fig. 30). 


Future examinations must decide, whether we have here a new species, or only a variety. 


Nudibranchiata cladohepatica. 


R. Bergh, System der nudibranchiaten Gasteropoden. 1892. p. g99—1070. 


Fam. Tritoniadae. 
R. Bergh, System. 1892. p. 1066—1070. 

Among the cladohepatic nudibranchiata this family appears to be the one most closely related 
to the holohepatic forms; the ramification of the liver otherwise peculiar to the cladohepatic forms, 
has disappeared, while the Tritoniadae in other respects have retained the essential exterior and inte- 
rior characters of this group. 

The representatives of this family are already easily distinguished exteriorly by their large 
frontal veil provided with appendages, and the spoon-shaped tentacles attached to it, further by their 
peculiar rhinophoria, and the branchial tufts on the dorsal edge. In the interior structure the always 
colossal bulbus pharyngeus especially shows peculiarities; the strong mandibles on its fore end are 
closely resembling those in the Pleurophyllidiae, and like those they are coated with a strong muscu- 
lar plate on the fore side; the strong radula with many rows and many teeth in the rows has broad, 
somewhat depressed median teeth with a clumsy denticle on either side of the short and clumsy hook, 
and the innermost lateral tooth is essentially different from all the others. 

Hitherto the Tritoniadae include only two chief types, the real Tritoniae without, and the 
Marioniae with masticatory plates in the stomach. 


A sub-group under the Tritoniae is formed by 


Candiella, Gray. 
R. Bergh, lc. 1892. p. 1069. 
In this form the frontal veil has on the margin rather long fingers (not short papille). 
The hitherto known forms of ae group have been of smaller size than the typical Tritoniae; 


in this respect the form described below, differs from the others. 


Candiella Ingolfiana, Beh. n. sp. 
PL II, figs. 20—22; Pl. III, figs. 4a—o. 
On 61° 44’ Lat. N., 27° 00 Long. W. (station 81) one single specimen was taken at a depth of 
485 faths. (bottom temp. 6°r). It was rather well preserved, only somewhat contracted and hardened, 
and behind on the left side was found a rupture with a prolapsus of the entrails. 
The colour of the sole of the foot, the genital papilla, and the region of the mouth was 
somewhat yellowish; the other parts of the body were grayish blue, but the rhinophoria yellow. The 


length was 5™ by a height of up to 14°, and a breadth of up to r6™; the breadth of the frontal 
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veil was 8™™, its length 5™™", half of which belonged to the fingers; the height of the sheaths of the 
rhinophoria was 2”, of the branchial tufts up to 3™™; the breadth of the sole of the foot was up to 
12™, of the foot-brim up to o75™™. — The animal seemed to have imparted a peculiar odour to the 
alcohol in which it was kept. 

The form was as in other Candiellae. The animal was longish, highest in the middle, and 
sloping from there forward and especially backward where the back ultimately passed into the foot. 
The fore edge of the frontal veil was a little notched in the middle, and had on each side of the 
notch 6 fingers, and outermost the only little conspicuous tentacle with its furrow. At the base of 
the veil were seen the somewhat projecting sheaths of the rhinophoria; the strongly retracted club 
was 2'5™" high, and of the shape common in the Tritoniae, resembling a sword-knot, and the 
rhachis of the hindmost leaf was prolonged in the usual way. The back was smooth: the edge of the 
back that only projected a little, had on each side 12—14 small and short-branched branchial tufts, 
of which the foremost one projected outside the sheath of the rhinophore. The sides of the body 
were rather high, a little convex, and a little sloping inward towards the foot; the genital papilla was 
situated about under the the fifth (right) branchial tuft, the anus under the eighth, and close above 
it the renal pore. Anteriorly the foot was rounded, with a strong marginal furrow: the foot-brim 
was narrow. 

The peritoneum was bluish black, and continuations of its connective tissue penetrated 
everywhere between and wrapped the entrails. 

The yellowish white central nervous system showed a rather closely adherent, dense, and 
finely black punctuated wrapping; as in other Tritoniadae it was rather flat, 4™™ broad. The cerebro- 
pleural ganglia were of oval shape, 2™™ long, a little broader anteriorly, the separation between their 
two parts was only little conspicuous; the roundish pedal ganglia were almost as large as the cerebral 
ones; the large commissures were half as long again as the breadth of the central nervous system. 
The buccal ganglia were oblong, 06™™ long, connected by a short commissure; the long-stalked gastro- 
eesophagal ones quite small, roundish. 

The otocyst is situated closely before the quite short cerebro-pedal connective, containing a 
not large number of otoconia. 

The large bulbus pharyngeus was 13™ long by a breadth of 9™™ and a height of 7™", 
being thus one fifth of the whole length of the body; it was lying in a rather loosely attached veil- 
like wrapping. Its form and structure in all respects as in other Tritoniae. The mandibles covered 
with the common thick muscular plate, were greenish yellow, only the hindmost part of the hinge, 
and the portion nearest to the masticatory edge were brownish; the length of the mandibles was 13™, 
by a breadth (behind) of 4-4™™, and a height (of the convexity) of 3°5™™, the length of the masticatory 
prolongation was 3™™, The masticatory edge was slightly convex, even, of a breadth of up to o4™, 
under the magnifying glass, as it were, finely transversely striated; it had 8—11 series of short, round- 
ish-edged columns, of a height of up to oro™™, and a diameter of up to oo8™™ (fig. 4), the series 
being somewhat displaced among each other; in the outermost series many of the columns were torn 
out, and many were worn away and upset more inwardly. — The pharynx was black, the buccal 


cavity grayish white. — The strong and broad tongue had at the base the powerful tectum radule 


NUDIBRANCHIATE GASTEROPODA. 21 


measuring in length (from before backward) 2"; behind this was seen the short radula-sheath with its 
flat hinder end‘); it was 3°5™™ long, 3:25™™ broad, and was to be seen on the outside of the bulbus 
pharyngeus where it shone through with a reddish tint. The light yellow radula contained 35 series 
of tooth-plates, the radula-sheath 32, of which the three hindmost were not yet developed, the whole 
number of plates was thus 67. The length of the radula, when prepared off, was 9™™, and the breadth 
up to 7™™, The foremost 11 series on the tongue were more or less defect, and the tooth-plates more 
or less worn and broken; in the 6—7 foremost series only the median tooth and a few lateral teeth 
were left. The number of tooth-plates in a series rose in the back part of the radula to 85. The 
tooth-plates were of a very light yellow. The breadth of the oldest median tooth was 1:28™™, that of 
the youngest ones about the same. The height of the innermost lateral tooth was o16™™, that of the 
next one o:g0™, and of the third o-24™™; the height of the lateral teeth rose to o-30™™, decreased to- 
wards the edge of the radula, and of the three outermost teeth it was 0.12—o-1o—o‘08"™™. The median 
teeth (fig. 5a) were of the broad and short form common in the Tritoniae, with a clumsy median 
tooth, and a still more clumsy denticle on each side of this. The clumsy and rather low first lateral 
tooth (fig. 20; 5) was very finely denticulated along one edge of the hook; the hook of the second 
lateral tooth was a little longer (fig. 21; 5), but, as all the others, without any trace of denticulation; 
they had all (fig. 22; 6) the form common in the Tritoniae, the hook decreased in height through the 
outer teeth (fig. 7). 

The whitish salivary glands, parallel to the esophagus, were longish (7—S8™™ long by a 
breadth of 2™™), flat, highly lobed; the left one was lying on the black peritoneum, the right one 
under and behind the bulbus pharyngeus, between this and the anterior genital mass. The efferent 
duct was almost as long as the gland itself. 

The esophagus was externally and internally black, 17™™ long, in its greatest length sack- 
hike widened (to a diameter of 5°5"™), with deep folds on the inside, empty; it opened into the hind 
part of the stomach, close to the short biliary duct. The stomach, likewise black on the outside, 
but gray on the inside, was almost globular, of a diameter of 7™™, and for half its length situated in 
a hollow in the liver; in the hindmost part of the stomach beforé the opening of the biliary duct was 
seen a circle of strong, yellowish, longitudinal folds; the cavity of the stomach was empty. From the 
fore end of the stomach arose the intestine, externally black, internally gray, of a whole length of 
18"™ by a diameter of 4—2™", stretched over the anterior genital mass where it formed its curve, and 
continued somewhat thinner to the anal papilla; throughout almost the whole length of the intestine 
was seen, besides the fine longitudinal folds, the strong fold, rising to a height of up to 2™", that 
had already begun in the hind part of the stomach; also the cavity of the intestine was empty. 

The hindmost visceral mass (the liver) was short-conical, broader in the hollowed fore end, 
with rounded hinder end, of a length of 15™ by an anterior breadth of 12™™, yellowish white, with a 
rugged surface, wrapped in a very abundant, black, loose, but rather adhesive connective tissue. From 
the liver itself a longish lobe, ro™ long, stretched over the cardia between the «esophagus and the 


stomach, with the beginning of the intestine °). 


1) Comp. Malakolog. Unters. Heft XV. 1884. Taf. LX XII, Fig. 5 (Tritonia Hombergi). 
2) In the black wrapping round the hindmost visceral mass a Gordius-like worm was found of a length of fully 
1omm by a diameter of 0-065m™m, 
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The hermaphrodite gland was only of a little lighter colour than the liver, which latter 
it covered with a thin coating; in its lobes were found ripe oogene cells and spermatozoids. The duct 
of the hermaphrodite gland projected freely from under the stomach, and ran along the inside of the 
anterior genital mass. This latter is also provided with a strong, strongly adhesive, black wrap- 
ping, penetrating deeply between its single parts; it is large, longish, 14™™ long by a breadth of 7:5", 
and a height of 7™™. On the inside was seen farthest back the ampulla of the duct of the herma- 
phrodite gland which ampulla formed a couple of short windings; and before it was lying the black 
seminal vesicle with its long, big duct, and on its fore end the large bundle of the seminal duct. When 
stretched out the ampulla measured 8™™ by a diameter of 2™™. The windings of the seminal duct that 
were closely attached to each other by the black, cobweb-like connective tissue, measured, when 
separated from each other and stretched out, 6™™ in length by a diameter almost everywhere of 06™". 
The seminal duct (fig. 9 a) opened in the top of the black, sacklike penis (praeputium) which was 
fully 6™™ long by a diameter of 2°5"™ (fig. gb.); the walls of the cavity were gray, and in the cavity 
was lying the white, tapering glans (fig. 9), measuring, when stretched out, 15™™, and to the very 
point pierced by the powerful seminal duct. The seminal vesicle (fig. 8a) is, on account of its wrap- 
ping, black, as is alsoits duct; it is bag-shaped, 6™™ long by a diameter of 2°3™", completely filled with 
sperm; the powerful efferent duct (fig. 8b) is somewhat curved; when stretched out it is 14™™ long 
by a diameter of r—1'5™™. The albuminous-mucous eland formed far the greater part of the anterior 
genital mass; it was higher and thicker behind than before, showed chiefly longitudinal windings, and 
was, when free of its black veil, of a yellowish white colour. The vulva and the end of the penis-bag 


were especially strongly pigmented, and wrapped in black connective tissue. 


This Candiella, the largest one hitherto known, must certainly be a new species, what is also 


indicated by details in the outer and inner structure. 


Fam. Atthilidae, Beh. N. fam. 


Forma corporis fere ut in Tritoniadis, subelongata, subquadrilateralis. Velum orale non parvum, 
margine laevi, utrinque tentaculatim prominens; rhinophoria vagina margine bilobata retractilia, clavo 
simpliciter perfoliato. Dorsum appendicibus paucis simplicibus(?) triseriatis praeditum; margine promi- 
nulo serie simplici branchiarum arbusculiformium(?) instructo. Anus et porus renalis laterales. Po- 
darium sat latum, antice rotundatum. 

Bulbus pharyngeus magnus. Mandibulae facie anteriori bulbi impositae, massa musculari forti 
tectae, sat elongatae, processu masticatorio nullo, margine masticatorio laevi. Lingva lata, radula 


multiseriata; rhachis dente angusto hamo elongato; pleurae multidentatae, dente intimo hamo denti- 


culato, reliquis hamiformibus edentulis. 

Hepar non ramificatum. Penis inermis. 

The Atthilidae') resemble, as to their common structure, the Tritoniae, but are, however, already 
in the exterior sufficiently marked off from those. The frontal veil is quite different from that of 


1) Avec, one of Sappho’s female friends. 
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the Tritoniae, and does not show the tentacles, peculiar to those. The rhinophores are of a 
quite different structure. The back is not, as in the Tritoniae, without appendages, but has several 
series of such; the somewhat projecting dorsal edge appears to have a series of low branchial tufts, 
resembling those in the Tritoniae. The anus, the renal pore, and the foot are as in the Tritoniae. 

The bulbus pharyngeus is very strong as in the Tritoniae, and as in those the mandibles 
are lying on the fore end of the bulbus, and are covered by a thick muscular plate; but they have 
no masticatory continuation, and the masticatory edge is smooth. The tongue is broad, and the 
radula bears a rather large number of series of teeth, and these series contain many tooth-plates. 
The median teeth are quite different from those in the Tritoniae, longish, with a protracted denticu- 
lated hook; also the lateral teeth are of a somewhat other shape, the innermost one with a denticu- 
lated hook. — Also with regard to the liver, and the relation between this and the hermaphrodite 
gland, there seems to be essential differences between the Atthilidae and the Tritoniadae, while both 
families otherwise seem to agree with regard to the genitalia. 

The Atthilidae seem (as the Tritoniadae) to be rather voracious beasts of prey. 


Hitherto the family comprises only the one genus 


Atthila, Boh. N. gen. 


with the one species 


Atthila Ingolfiana, Beh. u. sp. 
Pl. III, figs.’ 10o—26. 

At station 40 i. e. on 62°00 Lat. N., 21° 36’ Long. W. one single specimen was fished from a 
depth of 845 faths, where the temperature was 3°3. 

It is stated to have been, when living, pink or of a pale flesh-colour. Preserved in 70 %o 
alcohol it was upon the whole of a whitish or slightly yellowish white colour. Its length was 3:2 by a 
breadth of up to 1-7™; the breadth of the frontal veil was 1o™, the height of the sheaths of the rhinophores 
37"; the length of the foot was 27" by a breadth of up to 1o™™, the breadth of the foot-brim was 
3™™. — The specimen was somewhat curved and contracted, the back with its edges somewhat 
rubbed. 

The form was somewhat longish, broader before, evenly narrowing and sloping backward, 
upon the whole rather like the form in the Tritoniae. The frontal veil (fig. 10) was broad with 
smooth edges, and its rounded, somewhat tentacle-like lateral ends projected 25", while its free upper 
margin was 3™ broad. Behind the frontal veil, adjoining the fore end of the dorsal margin, the 
rhinophores were seen; their sheath stood out with a two-lipped edge (fig. 11), the hinder lip low 
and convex, the former one seen as a somewhat tapering lobe, 2:5"" long; in the depth between both 
the point of the club was distinguished; this latter was reddish gray, (highly contracted) 25°" high, 
rather short-stalked, with about 30 broad leaves (on either side), containing a number otf highly re- 
tractive bag-glands, of a length of up to oo4™™. The back evenly convex, covered with small, whitish 
papillae; as far as I was able to discern, 3 series of such papillae were found, a median one with 5, 


and on either side a lateral one with 4—5 papilla; only a single one was quite preserved, and was 
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seen to be longish-conical (fig. 3 b) and of a height of 3™™. The dorsal margin projected, about in 
the same way as in Tritonia, and appeared to have been covered with branchial tufts, resembling 
those seen in that family, only a few (— 4™ high) remnants of these tufts were left. The sides of 
the body were as in Tritonia, rather high, and, on account of the projecting dorsal margin, a little 
hollowed and sloping inward; in front the genital papilla was found in the common place as in Tritonia, - 
here with the glans penis stretched forth; a little before the beginning of the last third of the length 
of the body, and somewhat upward the anal papilla was seen projecting 15™™; about midway between 
this and the genital papilla the minute renal aperture was seen. The foot is powerful; its fore end 
(fig. ro) rounded, with a slight marginal furrow; the foot-brim of a breadth of up to 3™™; the back 
and foot were coalesced quite to the point. 

The visceral cavity reached to the beginning of the last fourth of the length of the body. 

The white (4—5™™ broad) central nervous system (fig.12) showed the cerebro-pleural ganglia 
to be roundish, connected with a quite short commissure, with no distinct bordering between the two 
parts; the pedal ganglia scarcely smaller than the former, of an oval contour; the lower commissures 
rather long (fig. 12d). The buccal ganglia were of an oval contour, connected by a commissure, al- 
most six times the length of the ganglion (fig. 12 e). 

The otocysts were situated behind the pleuro-pedal connective (figs. 12, 13) between the 
ganglia; they had a diameter of o-14™™, and contained a few (ca.10) clear, round, and oval otoconia of 
a diameter of o1035—o'04™™. The skin had no larger spicules. 

The bulbus pharyngeus was large and powerful, somewhat resembling that in Tritonia, 
but shorter, 6™™ long by a height and breadth of 5™™. In front it is (fig. 14) somewhat narrower, and 
foremost on the upper side it is higher (on account of the hinge-part of the mandibles); behind this 
projecting part the wide pharynx is found, and behind this the short and broad radula sheath (fig. 14); 
the margin of the upper side corresponds to the outer margin of the mandible, and below this (above 
on the side of the bulbus pharyngeus) a hollowing was seen. The labial disk is narrow; behind and 
outside of it is found, quite as in Tritonia, the powerful muscular plate resting on the fore side of 
the mandibles. These latter (figs. 14—17) are of a light amber-colour, 5°5™™ long by a breadth of 
r25™", at the hinder end of 2:25"; the height of the convexity about 2™™; they were rather thin, 
nor was the hinge-part thick, thinner as well as lighter in the outer hinder half (fig 17). The some- 
what upwardly directed hinge-part is more narrow, the hinder end broader and emarginate in the 
middle (fig. 16); a masticatory continuation was completely wanting, and the masticatory edge was 
quite smooth throughout its whole length (fig. 17). The cheeks join the inside of the mandibles in 
their whole length; only foremost in the little mouth-cavity a short stretch (fig. 14) of the hinge-part 
of the mandibles is uncovered. The mouth cavity is almost quite filled out by the (highly contracted) 
large, high, and broad tongue (figs 14, 18), the middle part of which is through its whole length 
(fig. 18) covered by the light yellowish, rather broad radula, which farthest back continues in the 
short and broad radula-sheath (2°5"™™ long, 4°5™™ broad) (fig. 14). The tongue has 21 series of teeth, 
further back 12 series were seen, two of which were not yet fully developed. Thus the total number 
of series of teeth was 33. The number of tooth-plates on either side of the median tooth rose to 120. 


They were of a very light yellowish colour. The length of the median tooth-plates (on the hind 
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part of the tongue) was almost o12"™ by a breadth of o065"" and a height of o06"™; the heights of 
the three innermost lateral plates were o12—o'13—o'14™, the rot measured already a height of o-20™", 
and the height rose to 0-22™™, whereupon it again decreased outward, the height of the three outer- 
most being o708™", o706™™", 0'035—0'°04"". The median tooth-plates (figs. 19, 22a) showed a base, narrow 
anteriorly, broader posteriorly, from which rose a tapering hook, denticulated through the greater part 
of its length. The first lateral tooth (figs. 20, 21, 22b) was denticulated on the inside of the hook. 
All the other tooth-plates showed no denticulation on the somewhat bent and tapering hook (figs. 23, 
24); the outermost one was quite low (fig. 25 a). 

The whole visceral mass, 23™™ long, up to 13™™ broad, was at the hinder end short-conical, 
and showed, when viewed from above, foremost the large, light grayish yellow liver, prolonged along 
the left side of the mass just to the hinder end; this prolongation has on the right side the herma- 
phrodite gland, and along part of the right edge the rectum. 

The salivary glands were seen as a large and flat, yellowish mass on either side of the 
hinder part of the bulbus pharyngeus. 

The oesophagus was short, and opened into the stomach that was completely covered by 
the liver. This stomach was 11™™ long by a breadth of 6™™, with rather thin walls; to the right it 
was attached to the anterior genital mass with the exception of the region of the cardia, otherwise it 
was everywhere enclosed by the firmly adhering liver; its inside showed strong longitudinal folds; on 
the left side was seen a rather wide biliary opening, and on the right side more downwards a smaller 
one. To the right from the hinder end of the stomach rises the intestine, which is in its foremost, 
transverse course completely enclosed by the liver, then proceeds freely, and runs down towards the 
foot along the right side and the lower side of the hermaphrodite gland, running between this and 
the liver up towards the anal papilla, closely attached to both of those; the length of the intestine 
was 22™™, its diameter at the base 5™™, else 4—3°5; in the first part of it a long, beautiful, feather- 
shaped fold was seen. — The stomach and especially the intestine were distended by strongly brown-red, 
animal contents, whose colour was due to enormous masses of long finely-thorny and -rugged, 
reddish spicules, perhaps originating from a form of Alcyonidae; further was found in the stomach a 
canary-coloured, globular body, on one side a little hollowed in an umbilicate manner, of a diameter 
of 4™™, the nature of which could not be made out. 

The large, light grayish yellow liver covered with a layer, before somewhat thicker, behind 
thinner, the oesophagus, the stomach, the anterior genital mass, and part of the intestine; its foremost 
part was on either side attached to the wall of the body. The liver continues along the left side and 
the lower side of the hermaphrodite gland just to its point; in this part it rose to the largest thickness, 
Wp: to, 3°57, 

The pericardio-renal organ, of a length of 2™™, was situated near the anus. 

The yellowish white hermaphrodite gland was large, 16" long by a breadth of 6™™ and a 
thickness of 5™™; before and behind a little narrower than in the middle; a little curved longitudinally; 
somewhat convex on the upper surface, concave on the lower one; with superficial furrows; finely 
gritty; of the common structure. In the endlobes were iarge oogene cells and zoosperms. — The 
anterior genital mass was from above hidden by the liver, situated before the intestine, attached to 
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the right side of the stomach; it was of an oval roundish shape, 8™™ long by a breadth of 6™™ and 
a height of 5°50", whitish and yellowish white. In a hollow on the hinder end of the mucous gland 
the intertwined, opaquely yellowish gray ampulla of the duct of the hermaphrodite gland was lying, 
measuring, when stretched out, 12™™ in length by a diameter of up to 2™™; on the fore end were seen 
the windings of the spermatic duct forming a little coil; the glans that projected from the penis-bag, 
was almost cylindrical, 4™™ long by a diameter of 1°75™™. Behind the spermatic duct and partly covered 
by it was the spermatocyst, bent double in the middle, 4™™ long when stretched out, its duct being 


of about the same length. The mucous-albuminiparous gland was whitish and yellowish white. 


Fam. Dendronotidae. 
R. Bergh, System d. nudibranchiaten Gasteropoden. 1892. p. 1048—1051. 

The Dendronotidae form a group, rather well marked off by its peculiar forms; in this respect, 
however, but still more by the inner structure, and especially by the structure of the pharyngeal bulb, 
it proves to be related to the Aeolidiadae. 

The animals belonging to this group, have hitherto only been found in the northern temperate, 
and especially in the cold seas. 

The rather strongly limited family includes only two genera, the real Dendronotus and 
Campaspe, which latter seemed to be distinguished from the former by a simpler structure of the 
frontal appendages, of the rhinophoria, and of the dorsal papillz. It is, however, still to be doubted, 
whether the two generic groups will not prove to be passing into each other, and the examination of 


the following form seems already to imply such a result. 


Dendronotus, Ald. et Hance. 
R. Bergh, die Nudibranchien gesammelt wahrend der Fahrten des «Willem Barents» in das nérdliche 
Eismeer. 1885. p. 19—33 (Biydragen tot de Dierkunde. Aflevering XIII. Amsterdam. Onder- 


zoekingstochten van de «Willem Barents» Expeditie. Gedeelte IV (1886) 1888). 


A little series of species has been referred to this genus, but they are likely to be, for the 
greater part, reduced to varieties of the typical species. The form examined below, seems, however, 


to be distinctly specifically different from the typical one. 


1. D. robustus, Verrill. 
D. vobustus, Verrill. Americ. Journ. I. 1870. p. 405. Fig. 1. 
_ , V. Catal. of marine moll. added to fauna of New Engl. Trans. Conn. Ac. V, 2. 1882. p. 550. 
D. velifer; G. O. Sars. Bidr. til Kundsk. om Norges arktiske Fauna. I. Moll. reg. arct. Norv. 1878. 
Pp. 315—316. Tab. 28, Fig.2; Tab. XV, Fig. 15, 
D. robustus, V. KR. Bergh, die Opisthobranchien. Rep. on the dredging oper. off the West Coast. of 
Central-Amer. ... by ... «Albatross». (Bull. of the Mus. of compar. zo6l. at Harvard college. 


XXV, 10). 1894. p.141—144. Taf II, Fig.6—9; Taf. III, Fig. 1. 
Pl. III, figs. 27—29; PI. IV, figs. 1—s. 
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This species, which, like the typical one, is distributed over the northern parts of both the 
Atlantic and the Pacific ocean, is already sufficiently marked by its large and broad frontal veil, 
and by its simply fingered sheaths of the rhinophores (and the want of appendages at the 
outside of these). Constant differences in the inner structure between this and the typical species 


have hardly been pointed out. 


On the 5" of August 1895 a single specimen was fished on Dyrafiord (on the west coast of 
Iceland), which was killed by means of anhydrous acetic acid, and preserved in 70°), alcohol. 

The well preserved specimen that was scarcely contracted to any appreciable degree, was 4°™ 
long, by a height of the body of 1-2, and a breadth likewise of 1-2"; the breadth of the frontal veil 
from one point to the other 2°5™, the breadth of the head proper under the veil 1o™™; the height of 
the sheath of the rhinophores with their snips 6™™, the height of the branchial tufts up to 7™™; the length 
of the foot almost 3°5°™ by a breadth of up to rr; the breadth of the foot-brim 3°5”", the length of 
the tail ro™™'). — The colour was whitish; but a few of the fingers of the frontal veil, the club of 
the rhinophores, the stem of some branchial tufts, and the genital papilla still showed remnants of 
an earlier red colour). 

The form was as before described by me. The head proper, which was strongly convex, 
somewhat half-moonshaped, showed below the vertical mouth-slit, while the frontal margin had a 
series of sessile or quite shortstalked papule (fig. 1). Behind the head the enormous (from before back- 
wards almost 5™™ broad) frontal veil was seen projecting strongly on the sides with its cleft ends; it 
bears a series of tentacle-like, unequally large appendages of a length of up to 4—5™", and set with 
small knots or short branches (fig. 1). Also between the frontal veil and the frontal margin of the head 
small papule are seen here and there. The sheath of the rhinophores as usually high (fig. 27), at the 
top running into 4—5 unequally large, fingershaped continuations; the club as usual; no appendage 
at the base of the sheath. On the right margin of the back were seen four branchial tufts, and on 
the left margin six more irregular ones; the foremost were bipartite, the stems at the base separated 
or nearly united, and outside of these still a satellite like a branchial tuft was seen, in a few instances 
coalesced with the branchial tuft proper; this satellite was wanting in the hindmost branchial tufts. 
On the tail were seen medianly three unpaired gill-like appendages, but only the foremost one showed 
any trace of leaves (fig.2) Closely in front of the right second branchial tuft the anal papilla and 
the renal pore were seen. The back was quite smooth, without any papule or small appendages. 
The genital papilla as usual strong, with conically projecting praeputial papilla in front, and behind 
this a bent, strong fold covering the vulva. 

The intestines were nowhere distinctly seen from without, only on the sides they shone through 
with a grayish tint. 

The visceral cavity reached to the base of the tail. 


The central nervous system was milk-white. In the cerebro-pleural ganglia the two 


1) Harrington, in the biological section of New York Acad. of sc. (gth of Novbr. 1596), pointed out that the large, 
pale specimens of «Dendronotus» from Puget sound could reach a length of full 25°". Comp. Anatom. Anz. XIII, 1597. p. 95. 

2) According to Sars (l.c. p. 315) the living animal is said to be light red (laete rufescens) with numerous scattered 
white dots. 
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divisions were strongly marked off from each other, almost globular; the cerebral ones were a little 
larger than the pleural ones. The pedal ganglia proceeding downward and inward from the mass of 
the cerebro-pleural ganglia, were of a short-ovate form, a little larger than the cerebral ones, connected 
by a double commissure, which was shorter than the diameter of the ganglia. The buccal and gastro- 
oesophagal ganglia as in the typical species. 

The eyes of a diameter of orr™", with a black pigment, and dark yellow lens of a diameter 
of 0103". 

The bulbus pharyngeus was 6™ long, by a breadth of 55™™, and a height before of 4™™, 
behind of 3"; its form was as in the typical species. On each side of the round labial disk was seen 
inwardly a narrow, irregular, dirtily yellow stripe, which was formed of straight or irregularly bent, 
only little stiff, unequally long, unequally thick, colourless or slightly dirtily yellowish staves (fig. 3) 
of a length of at least o16™ by a breadth of oo07™™'). The mandibles were about as long and 
high as the bulbus pharyngeus, lemon-coloured, only in the hinge-part of a black-brown colour. The 
projecting portion in front and above together with its prolongation as in the typical species; the 
masticatory process short with a not large number (at most ca.50) of denticles which only reached to 
a height of oo4™™, and were rather worn and blunt. The secondary (supplementary) oral cavities 
were rather large, and their opening not narrow. The tongue as usual short, powerful, and keelshaped, 
with a long foremost, and short upper edge (fig. 28). In the radula, which on account of the median 
teeth is yellow, were counted on the fore edge of the tongue 11 series of tooth-plates, and marks 
after several that had fallen off, and on the short upper edge three series; the continuation of the 
radula in its sheath in the greatest length light red, and containing 16 series of tooth-plates, of which 
the two hindmost ones were not yet developed; the total number of series was thus 30. The fore- 
most series were very incomplete, and most of the teeth on the tongue were much worn. The breadth 
of the oldest median teeth was o18™", in the hinder part of the tongue it rose to o-22™", and upon 
the whole it rose to o29™". The strongly coloured median tooth-plates had a strongly projecting 
hook, on this and to both sides of it was found a not very large number (most frequently about 25) 
of not very strong denticles (fig. 4). The number of the almost colourless lateral tooth-plates varied 
from 13 to 15; the innermost plate was a little smaller than the following one, they decreased in size 
outward, and the two outermost ones, especially the very outermost one, were small; none of them 
showed (through the whole length of the radula) any trace of denticulation (fig. 5)?). 

The salivary glands were as in the typical species. 

The oesophagus in the first (3™™ long) part is rather narrow, then widening and with 
numerous longitudinal folds that shine through on the exterior, running on and between the two 
anterior livers, altogether about 14™™ long. The thinwalled stomach, which is also provided with 


numerous longitudinal folds, is almost globular, of a diameter of 5™™, and situated before the principal 


') In the two specimens of D. vodustus that I have examined earlier, no traces of such a prehensile ring were 
seen, and only in 4 out of 12 examined individuals of D. avdorescens; in a specimen of Dezdr. Dalit the prehensile ring was 
not wanting, nor in a single specimen of D. purpureus. 

2) Verrill as well as G. O. Sars state the lateral teeth also to be quite or almost quite without denticulation; on the 
contrary the specimen earlier examined by me, showed a slight and irregular denticulation. The denticulation of the lateral 
teeth in the Dendronotidae is upon the whole always much varying. 
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liver, between and on the two anterior livers; near the pylorus it receives in front and below two 
short and wide biliary ducts from the anterior livers, and behind a similar duct from the principal 
liver. To the right and upward the stomach opens into the intestine; this was in the first part 
much distended (wider than the stomach), passes over the hindmost part of the right anterior liver, 
bends downward along, and is attached to, the anterior genital mass, forms a large curve on the right 
side of the principal liver, and then rises to the anal papilla; the whole length of the intestine was 
275™ by a diameter generally of o-75—1'5"™; the inside of the intestine showed numerous longitudinal 
folds, of which one was higher than the other. — The stomach and the foremost (distended) portion 
of the intestine was filled with abundant, white and gray, black-dotted contents consisting of animal 
substance, the greater part of wich could not be determined, mingled with pieces of Copepoda, bristles 
of Annelida, cnidze, and grains of sand. 

Two anterior livers and a principal liver were found as usual, but separated from each 
other to a smaller degree than is otherwise the case in the Dendronotidae. They were all of a dirty 
yellow colour, very strongly lobed, and the lobes loosely connected; I did not succeed in substantiating 
the existence of liver-branches going into the interior of the branchial tufts. The two anterior 
livers were somewhat depressed, joining each other on the lower side of the stomach; from as well 
the right as the left one a conical continuation, 4—5™" long, runs up towards the base of the first 
branchial tuft. The principal liver, together with the hermaphrodite gland which rested on and 
was loosely attached to it, formed a conical mass, 18™ long, and, in front, g™™ broad, the fore end of 
which showed deep impressions of the stomach and the anterior genital mass. It is possible that the 
fore end of the liver passed directly into the two anterior livers. 

The large, flaccid ventricle of the heart was 45™" long. The whitish pericardio-renal 
organ 2™™ long, of the usual structure’). 

The large, yellowish white hermaphrodite gland rises with its fore end a little over the 
liver, along which it runs to its hinder end; it is composed of small, mostly roundish finely gritty 
lobes, and in the lobules (the grits) there are ripe oogene cells and spermatozoids. The anterior 
genital mass was large, a little compressed, 8"™ long, by a height of 8™™, and a thickness of 4™™; 
on the upper edge was seen in front a bundle formed by the windings of the spermatic duct; partly 
covered by this on the right side of the mass was the smaller bundle of the windings of the prostate 
gland, and the spermatic vesicle; and behind those the closely set, corkscrew-like windings of the 
ampulla?) of the duct of the hermaphrodite gland. The male branch of this passes directly into the 
prostate gland formed by the numerous windings of the spermatic duct; it was a little compressed- 
globular, of a diameter of 2". The freely projecting spermatic duct forms a larger bundle of loosely 
connected windings measuring, when stretched out, about 4°". The retracted, thinwalled praeputium 


had a length of 6™™; the strongly contracted (glans) penis was 4™™ long, conical (fig. 29). The pear- 
shaped spermatotheca (2™" long) and the long vaginal duct as in the typical species. The greater 
part of the anterior genital mass is formed by the powerful, limewhite and white mucous gland, on 
its right side of a more gray portion (the albuminous gland). 


1) Comp. R. Bergh, Nudibranch. .... des Willem Barents. 1585. Taf. II, Vig. 24b. 
2) Comp. l.c. 1885. Taf. II, Fig. 26. 
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In 1896 were further taken, on 66°35’ Lat. N., 23°47’ Long. W. (station 129), from a depth of 
117 faths (temp. 6°5), 2 specimens, which were strongly distorted by being preserved in alcohol. — 
They showed here and there strong traces of a purple colour, and had a respective length of 375°" 
and 2:3. The common appendages of the frontal veil were reduced to two not very distinctly separ- 
ated rows of knots or low papilla, and only the lateral ends of the veil projected strongly and in a 
cleft manner; there was no tuft at the base of the simply fingered sheaths of the rhinophores; the 


larger individual had 6, the smaller one 3 pairs of branchial tufts. 


2. Dendron. arborescens (O. Fr. Miiller). 


Sml. R. Bergh, die Nudibranchien ...... des «Willem Barents». lc. 1885. p.25—33. Taf. II, 


Figs. 12—28. 


As well in 1895 as in 1896 several specimens were fished of this species, that is distributed 
both in the eastern and western parts of the Atlantic, from the Polar sea to the bay of Biscay, and 
also is found in the Pacific. 

On 66°35) Lat. N., 55°54’ Long. W. (station 31) 2 specimens were obtained from a depth of 88 
faths. (temp. 1°6), one of wich had a length of 4™, by a height of 13°", and a breadth of o-7°™; in the 
other specimen the corresponding measures were 2—C5—o45°". The frontal veil had in the former 
specimen 12 appendages, in the latter 8; the former had 8, the latter 5 pairs of branchiz. 

On 65°17' Lat. N., 54°17’ Long. W. (station 34) three individuals were taken from a depth of 55 
faths. measuring in length 2-4—2:2—1-3™; they had all six pairs of branchial tufts. 

On 65°34’ Lat. N., 54°31’ Long. W. (station 34), on a depth of 68 faths. (temp.o°2) was finally 
taken two specimens. One of them was 2™ long; the other (the frontal veil of which was quite 
bitten away, and the bulbus pharyngeus laid bare and projecting) measured only r4c™; the former had 
8 appendages on the frontal veil and 7 pairs of branchial tufts, the other only 6. 

All these (7) individuals were of a yellowish white colour. By my earlier examinations I have 
found, in 13 out of 28 individuals, 8 appendages on the frontal veil, and I never found more than ro 
appendages; one of the 7 here examined had 12 such. The number of branchial tufts in the earlier 
examined specimens was generally 6, and did not exceed 7; in one of those here examined, 8 tufts 
were found on each side. The anal papilla was in these, as in the earlier examined specimens, always 


situated between the first and the second branchial tuft. 


Fam. Aeolidiadae. 


Subfam. Coryphellidae. 
R. Bergh, System d. nudibranch. Gasteropoden. 1892. p. 1027—1029. 


The Coryphellidae have long, simple (not perfoliated) rhinophores (A/7matella only forming an 
exception in this respect). The radula has three series of tooth-plates, and the lateral teeth are denti- 


culated. The penis is without armature. 
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The family comprises the genera Coryfhella with lengthened, slender body, and a masticatory 
edge of the mandibles bearing several rows of denticles; Gonzol’s, which is more clumsy with a broad 
head with strong rhinophores; and the nearly related Ch/amylla with its projecting dorsal brim, its 
scarcely denticulated masticatory edge, its scarcely denticulated lateral teeth, and a developed prostate 


gland; the genus //iatella, finally is separated from the others by its perfoliated rhinophores. 


Coryphella, Gray. 
R. Bergh, 1c. 1892. p. 1027—1029. 


A series of «species» of this genus have been described, but great part of these, surely, will 
disappear as being synonymous. 


They belong for the greater part to the more cold and temperate parts of the sea. 


Coryphella sp. (anonyma). 
Pl. V, figs. 14—16. 


In 1895 two specimens were taken on 66°35) Lat. N., 55°54’ Long. W. (station 31) at a depth of 
88 faths (temp. 1°6), one 2°", the other 15°" long; preserved in alcohol they were quite yellowish white. 

In the larger specimen the body was 4™™ high, 7™™ broad; the highly contracted tentacles and 
rhinophores had a length of only 3°5"™, the papillee rose to a length of 4°5™™; the foot was 4°5™" broad, 
of which 15™™ belonged to the footbrim, moreover the corners of the foot projected 15"; the length 
of the tail was also 15™™. — In the back of the neck the central nervous system with the black eyes 
shone through, on the right side of the body the white anterior genital mass did so. 

The form was as usual. The papille closely set on the lateral parts of the back, were in- 
distinctly arranged in transverse rows, and these rows, perhaps, were gathered into three chief groups, 
the rows containing scarcely upwards of 4—6 papilla; the papille were firmly attached, lengthened- 
conical. The projecting anal papilla was situated under the middle of the length of the dorsal edge, 
the fine renal pore midway between this and the genital papilla. 

The cerebro-pleural ganglia were angular-oval, with a distinct transverse furrow; the roundish 
pedal ones were a little larger than the pleural ones, the commissures between them rather short. 
The nerve-cells, especially those of the pleural ganglia, were very large, and rose to a diameter of 
0:26", — The almost sessile eyes had a diameter of o12™™ with a large yellowish lens; the otocysts 
were only a little larger than the eyes, with many clear otoconia. 

The bulbus pharyngeus was 3™ long, by a height of 1:75™", and a breadth of 2™™; of the 
common form, the radula-sheath only slightly projecting. The light yellow mandibles were of the 
same length as the bulbus; the hinge-part was not strong; the masticatory process short; the masti- 
catory edge with 4—5 rows of rounded teeth (fig. 14) rising only to a height of ooog™™. The second- 
ary oral cavities were rather wide, hut their opening rather narrow. The tongue of the common 
form, the radula colourless. The median tooth-plates were yellowish in the basal part, otherwise the 


tooth-plates were almost colourless. The height of the median teeth on the hinder part of the tongue 
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was o708"™, the length o'24™™; the length of the lateral teeth o-26™ (the oldest only measured 0.20™™), 
and their height oog™™. On the tongue were seen 12 series of tooth-plates, and in the radula sheath 
11 series, two of which were not fully developed; thus the whole number of series was 23. The median 
tooth-plates (fig. 15) had 6—7 denticles on either side of the only slightly projecting point. The lateral 
plates had 9—-12 denticles on one edge (fig. 16). 


The oesophagus was of the same length as the bulbus pharyngeus. 


I am not able to decide whether this form is new, or is to be referred to one of the species 


already described. 


Coryphella sp. 
PLIV, fig.20; V, figs. 1r—13. 


Of this form one specimen was taken on Isafjord on the 7 of June 1895, and preserved in 
70°/, alcohol. 

This individual was 9™™ long, by a breadth of 2°5™™ and a height of 3™™; the length of the 
rhinophores and the tentacles was 1°5™", of the dorsal papillee 25™™; the breadth of the fore end of 
the foot with its corners projecting in a fingerlike manner, was 2:25". — The colour was now only 
whitish with strong remnants of a dark brown pigment, especially on the back and sides. 

The form was as in other Coryphellae. The head was large; the papille (which had for a 
great part fallen off) appeared to be gathered into four groups that only seemed to contain few series, 
and few papille in each series. The anal opening was at the hind end of the second group of papille, 
in the dorsal edge. 

The bulbus phar yngeus was 2™ long, of the common form; the secondary mouth cavities 
were rather large, their hind wall black-brown, their opening wide. The mandibles were yellowish, 
with a darker hinge-part, the masticatory edge had a series of (about qo) denticles mostly truncate 
(fig. rr), and inside of these several irregular series of low tubercles (fig.11). The tongue was of the 
common form, with 5 series of tooth-plates, further back 9 series were found, two of which were not 
yet consolidated; thus the total number of series was 14. The median tooth-plates were yellow, the 
lateral ones almost colourless. The length of the median plates was o'20™™, by a breadth of o-ro™™, 
and a height of oo8™™"; the length of the lateral ones was almost o14™™. The median tooth-plates 
(figs. 12a, 13; 20a) were of the common form, with 5—6 powerful denticles on each side of the short, 
a little bent point. The lateral tooth-plates (figs. 12b; 20b) had the common form, with a less deep 


notch in the fore end, and commonly with 12—13 denticles. 


This Coryphella seems scarcely to be identical with the preceding one, the lateral teeth 


especially being too different for that. 


_ 
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Cor. salmonacea (Couth.). 


Coryphella salmonacea (Couth.). R. Bergh, anatom. Bidr. til Kundsk. om Aeolidierne. Kgl. D. Vidensk. 
Selsk. Skr. 5. R., naturv. og mathem. Afdel. VII. 1864. p.227—237. Tab. IV. 


Pl. IV, figs. i8—1g9; Pl. V, figs. 2—8. 


To this species may with rather great certainty be referred 3 specimens, taken on 65°34’ Lat.N., 
54°31' Long. W. {station 29) at a depth of 68 faths (temp. 0°2). — One large individual was quite eviscer- 
ated, of the other the bulbus pharyngeus was taken. 

According to an accompanying note the living animals were white with brown dorsal 
papille*). The specimens that had been preserved in alcohol, were as a rule of a yellowish white 
colour. 

The length of the two large individuals was now 2°5™, while the little one only measured 
15; the breadth of the body was in the two former 8™", in the latter 3-5", the height of the body 
respectively 7™™ and 3™™. In the large specimens the tentacles had a length of 5", the rhinophores of 
6™™, and the dorsal papilla of up to 35"; the foot rose to a length of 65"™ and a breadth of 5:5, 
the corners of the fore edge were only little produced, the foot-brim was narrow, the tail short. 

The form was as usual. The head was as before (l.c. pl. IV, figs. 34, 40) described. The not 
broad, papillose lateral parts of the back showed close-set, indistinctly separated, and often displaced 
transverse and oblique series of papilla, the series mostly containing 4—6 papille. The papille were 
lengthened-conical, and did not easily fall off. — From the region of the strong genital papilla the 
intestine was seen very distinctly shining through in its direct course to the anal papille, projecting 
at the dorsal edge a little behind the middle of the length of the body; the fine renal pore was seen 
(above the intestine) midway between the genital and the anal papilla. — The foot was powerful, 
rather broad. 

The white central nervous system was as before (l.c. fig. 41) described by me; the right 
pleural ganglion sent forth a rather long N. genitalis forming a rather large ganglion (of a diameter 
of o-24™™) with one large cell (diam.o'16™") and several smaller cells. 

The almost sessile eye situated in front of the cerebro-pedal connective, is globular, of a dia- 
meter of o12™™. Close behind the eye the otocyst is seen of a diameter of o14™™ with a not great 
number of clear otoconia. 

The bulbus pharyngeus is large and powerful, in the two large individuals of a length of 
5'5—6"™", by a breadth of 4—4'5"™" and a height of 3-25™™. Its form was as has earlier been described 
(l.c. figs. 1—3); the labial disk large, the radula sheath projecting in a knoblike manner; in situ the 
mandibles were seen of a light grayish brown colour. They were of the earlier (l.c. figs. 4—6) de- 
scribed form, greenish yellow with a not strong hinge-part, short and powertul masticatory process; 
the masticatory edge rather broad with mostly 8—9 series of obtuse or, on the edge itself, pointed 
denticles (fig. 2). The secondary oral cavities were not small, but their opening narrow (comp. 1. c. 
figs. 4, 10); their hinder wall is, for the greater part, covered with a strong, yellow cuticle, crossed 


1) According to the MSS of the Greenland investigator Moller (comp. l.c. 1864. p. 228) the animals are said to be 
semitransparent, pink, with gray-brown or red papilla with white point. 


én 


The Ingolf-Expedition. II, 3. 
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by parallel, curved lines. The tongue is as earlier described (comp. l.c. figs. 14—17); the shining, 
greenish yellow radula contained in one specimen 13 series of teeth, in the other 16 series; further back 
were seen in the radula sheath in one specimen 17 series, in the other 14 series, of which the two 
hindmost ones were not yet fully developed; thus the whole number of series was 301). Of the series 
on the tongue the g—10 foremost ones showed more or less worn tooth-plates, especially the lateral 
plates were sometimes broken or torn out. The median teeth were yellow, the thin lateral teeth colour- 
less. The height of the median teeth behind the middle of the tongue was 0:28", hindimost in the 
radula-sheath it was 037"; the length of the lateral teeth rose to 0-29"™ by a breadth of the base of 
o12™, The median teeth (fig. 3a) showed a short bifurcation of the side parts of the base; the hook 
had commonly down the sides 8—g denticles, of which all the outer ones were small. The lateral 
teeth were flat, thin, tapering, with a rather broad base, finely and closely denticulated along the 
greater part of their inner edge (fig. 3 b, 4). 

The salivary glands (Gland. salivales) were white, lengthened, attached to the stomach, 
composed of lengthened, ramifying lobes (fig. 5). Partly interwoven with this another gland (Gl. ptya- 
lina?) seemed to be, the lobes of which were longer, thinner, and of a quite different appearance (fig. 6); 
its long excretory duct was rather abundantly set with small glandular lobes (fig.6), and perhaps it 
opened into the mouth tube?). 

The oesophagus had a length of 15™™; the inside showed strong longitudinal folds. The 
stomach was large, bagshaped, 9™™ long by a diameter of 4™™; from its cardia fine folds radiated 
continuing through the whole length of the stomach and farther down through the blind bag of the 
stomach, and out through the intestine. The intestine originating from the hinder end of the stomach, 
runs to the right a little forward, and then with a bend backward. — The stomach and the fore part 
of the intestine had ample whitish and gray contents, which were for the greater part of an indeter- 
minable animal nature, but in which were found portions of small crustacea and hydroidea, as well as 
diatoms, cnide, and grains of sand. 

The large, light yellowish white hermaphrodite gland reached behind only to the last third 
of the length of the body; it rested on the blind bag of the stomach (the principal biliary duct), which 
continued backward to the beginning of the tail; the length was 8™™ by a breadth (behind) of up to 
395™™ and a thickness of up to 2™™; it was composed of 4 large lobes; in the small endlobes were ripe 
oogene cells and spermatozoids. — The whitish anterior genital mass was 5™" long and broad. 
In front was lying the large (fig. 7b), 5™™ long bag of the penis, which was rather thick-walled; the 
white glans was only 1™™ long, a little curtailed, compressed-conical (fig. 8). The seminal duct (figs. 


7a, 8a) was very long. and formed a large bundle. I did not succeed in finding the seminal vesicle. 


Coryph. salmonacea (C.), var. 
Pl. V, figs. g—Io. 
A specimen of this species that has come to hand after the finishing of the preceding examina- 
tion, was taken on 65°17’ Lat. N., 54°17' Long. W., at a depth of 55 faths, and preserved in 70°/, alcohol. 


1) The number of series in 7 earlier (l.c.) examined specimens was 29--32, in one it even rose to 36. 
2) Comp. l.c. p. 236. 


NUDIBRANCHIATE GASTEROPODA. 


Ww 
wn 


The specimen, which had lost great part of its dorsal papille (they were lying loose in the 
glass), was of a whitish colour, only the papille being slightly brownish. The length was 18™™ by a 
height of the body of up to 4™™ and a breadth of 6™; the length of the rhinophores and the ten- 
tacles was 2°5"", of the papillae —35™™; the breadth of the foot in front was 4™™, the length of the 
tail only r™™, 

The form was as in the other specimens. The number of the papillee in the series (numbering 
perhaps 60) seemed to be 6—7. Also in this specimen the rectum shone whitish through in its course 
to the anal papilla. 

The powerful bulbus pharyngeus together with its conical radula sheath, was 5" long 
by a breadth of 36™", and a height of 24™™, The mandibles were yellowish with black-brown hinge- 
part; the masticatory edge as above described. The hinder wall of the secondary oral cavities was 
seen as black-brown towards the narrow entrance. The tongue had twelve series of teeth: farther 
back 16 series were seen, the two hindmost of which not yet consolidated; thus the total number of 
series was 28. The median teeth were yellow, the lateral ones almost colourless; the former rose to 
a height of 0:26", the latter had a length of o25™. The median teeth as above, but the denticles 
(8—12) most frequently a little more numerous (fig. 10) as also the denticulation on the lateral teeth 


(fig. 9) oftenest a little more marked. 


Goniéolis, M. Sars. 


M. Sars, Beretn. om en 1 Sommeren 1859 foretagen zool. Reise ved Kysten af Romsdals Amt. 1860. p. 4. 
G. O. Sars, on some remarkable forms of animal life from the great deeps of the Norwegian coast. I. 
1872. p. 39—40. 
R. Bergh, die Nudibranchien .... des «Willem Barents». 1885. p.13—18 (Bijdrageu tot de Dierkunde. 
-Aflevering XIII. Amsterdam. Onderzoekings-tochten van de «Willem Barents» Expeditie. 
Gedeelte IV (1886). 1888). 
— ,lec 1892. p. 1029. 


Corpus oblongum, subdepressum, subpalliatum; caput sat latum tentaculis fortibus productum; 
rhinophoria fortia, simplicia, elongata; podarium dorso paullo latius, antice vix angulatum. 
Margo masticatorius seriebus denticulorum minutissimorum armatus. Dentes laterales radulae 


fere ut in Coryphellis. 


This genus, which belongs to the family of the Coryphellidae, has the characters common in 
this family; the long, simple rhinophores and a lateral tooth on each side of the median teeth of the 
radula. It is most nearly related to the genus Chlamydia, and it will perhaps, by further examinations, 
be impossible to maintain the generic separation of these two generic forms. 

Goniéolis has a somewhat peculiar and depressed clumsy form with projecting dorsal edges, 
and colossal rhinophores and tentacles; the masticatory edge of the mandibles has several series of 


quite small irregular knobs. 


un 
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Hitherto the genus only comprised the species found by Sars and examined by me. The 
Ingolf expedition has brought home two specimens of Goniéolis, mutually different, and one of them 
especially so deviating from the typical species, that I have thought it better, at least for the present, 


not to identify these new individuals with the typical species. 


1. Gon. typica, M. Sars. 
R. Bergh, l.c. 1885. p. 14—18. Taf. III, Fig. 1—26. 


This species seems to be marked off from the two others by a different form of the man- 
dibles, by a stronger denticulation of the lateral teeth (and perhaps by the want of a specially 


developed prostate gland). 


2. Gon. intermedia, Beh. n. sp. 
PLIV, figs. 16—17. 


Together with the following species one individual of the present species was taken on June 
tI, at g30 a.m. on 66°43! Lat. N., 55°57’ Long. W. with the trawl from a depth of 88 faths (temp. 
2°6—2°): 4 

The specimen that was rather well preserved in alcohol, was of a whitish colour; its length 
was 2:7, the other measures relatively as in the following species. 

The form was as in the typical species, the dorsal lateral edges more projecting than in the 
following species; the corners and the fore edge of the foot distinctly projecting, more so than in 
both the other species; the flaccid, dorsal papillee, many of which had fallen off, rose to a length of 
6™™; the genital openings were quite as in the typical species, and so was the anal papilla. 

The central nervous system together with eyes and otocysts were as in the species de- 
scribed below. 

The bulbus pharyngeus was to a remarkable degree like that in Chlamylla boreahs*), and 
was likewise hollowed in the hinder part of the upper surface; it was 4™™ broad by a length and 
height of 3™™. The light yellow mandibles had the same form as in the following species; only 
the keel in front on the outside was a little slighter; the masticatory process and the masticatory 
edge were quite as described below. The tongue was quite as in the following species; in the co- 
lourless radula 8 series of teeth were seen, and as many in the short radula sheath, which was directed 
backward; thus the total number of series was 16, of which the two hindmost ones were not yet 
quite developed. The tooth-plates were almost quite colourless; the breadth of the median teeth rose 
to o'20™™*by a height of oro™™, and a length of 0-35"; the length of the lateral teeth rose to o20™. 
The form of the median tooth-plates (figs. 16a, 17a) was between the form of those in the preceding 
species and those in the following one, though nearer to the latter; on each side of the rather short 
point 12—15 rather strong denticles were seen. The lateral tooth-plates (figs.15b, 17b) were shorter 


and more clumsy than in both the other species, aud without denticulation. 


t) Comp. R. Bergh, die Nudibranchien ... des «Willem Barents». loc. p.11. Taf. I, Fig. rr. 
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The anterior genital mass was of about the same form as in the typical species, 6" long 
by a breadth of 4™™ and a thickness of 5"". The ampulla of the duct of the hermaphrodite gland was 
also as in the typical species, forming several windings. As in the following species!) a little whitish 
prostate gland of a diameter of 2™™ was found, formed of fine interwoven windings; the muscular 
seminal duct arising from this gland, was loosely rolled to a little bundle, also as in the following 
species, its thinner fore end plunged into the top of the little preputial bag which projected exter- 
nally with its foremost edge; from this bag the highly tapering glans penis projected 3"™2). The 
seminal vesicle as in the other species continuing in its powerful duct, the opening of which was seen 
in the depth of the vulva3) that projected externally. The white and whitish albuminous-mucous 


gland formed the greater part of the anterior genital mass. 


By the examination and the specific determination of Nudibranchiata it is frequently an awk- 
ward thing that this examination and determination has to be made by the means of only one indi- 
vidual, especially when the forms of this individual as far as possible have to be spared. Many of 
these animals seem to be able to vary considerably as well with regard to the outer as to the inner 
structure. The individual here examined, agreed in the outer form more with the typical species, in 
the nature of the mandibles and the presence of a prostate gland with the following species, but 


differed from both by the structure of the radula. 


3. Gon. atypica, Bgh. n. sp. 
PLIV, figs.6—15; Pl. V, fig. 1. 


Of this form one specimen was taken on July 11 9:30 a. m. on 66°43' Lat. N., 55°57’ Long. W. 
with the trawl from a depth of 88 faths (temp. 2°6— 2°). 

The individual, which was well preserved in alcohol, was generally of a whitish colours), — 
It surpassed in size the hitherto found Goniéolides; its lengths) was 55°", by a breadth of the back 
of 16 and a height of 13°". The length of the tentacles in this colossal individual rose to 11™™, and 
that of the rhinophores to 15"; the breadth of the lateral parts of the back, that were set with 
papillae, appeared to rise to 4—5™™" and the remaining papill rose only to a length of at most 3" 
The length of the foot was almost 5°" by a breadth of up to 16™; the breadth of the foot-brim was 
orm andy tie length of the tail 3mm. 

The form is somewhat flattened, and the height evenly decreasing backward, very slight at 


the hinder end. The head (figs.6, 7), the region between the rhinophores and the tentacles, sloping 


1) It is hardly possible that I should have failed to notice the existence of a prostate gland in the typical species. 

2) Comp. R. Bergh, die Nudibranchien ... des «Willem Barents». lc. p.18. Taf. II], Fig. 25 ef, 2. 

3) Comp. l.c. p.18. Taf. III, Fig. 2 f. 

4) According to Sars the colour of the typical species is commonly yellowish white, only the lateral parts of the 
back (on account of the liver) being yellowish brown; in the median line of the body, especially on the sole of the foot, a 
minium-red stripe shone through. 

5) The (3) individuals of Gon. ¢ypica examined by Sars, measured 12™™, the (3) specimens earlier examined by me, 


measured 2—2,3°™ in length. 
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forward; in front the strong conical tentacle (fig.6a) projects on either side; behind the rather close 
set, longer, and more powerful rhinophores, likewise conical (fig.6b); in front the roundish outer 
mouth. The back is broad, its last fourth part highly decreasing in breadth, almost flat, smooth; its 
lateral parts rising only a little over the sides of the body. The papilligerous lateral parts are rather 
narrow, in front almost stretching to the base of the tentacles (fig.6c—a), behind almost meeting at 
the base of the tail. The papillae were densely crowded without being distinctly placed in oblique 
series, those series perhaps containing 6—8 papille'). The size of the papillz is upon the whole as 
in other Aeolidiadae, decreasing outwardly; the remaining papillae were uncommonly small, conical, 
and did not fall off quite easily. The sides of the body were not quite low. In the region under 
the right rhinophore a rather long and rather strongly projecting fold was seen running towards the 
anus; the fore end (praeputium penis) of this fold projected 5™™ in a lobelike manner, and behind and 
partly covered by this fold the genital aperture was seen (fig.6). Farther back, about at the middle 
of the side of the body the anal papilla was found directed a little upward, and before it the little 
renal papilla (fig.6d). The foot is powerful, the rounded fore end with a deep marginal furrow (fig. 6), 
and medianly emarginate upper lip; the foot-brim not narrow; the tail flat, lanceolate, rather short. 
At the uppermost part of the sides of the body towards the dorsal edge the liver shone through 
as quite small, slightly yellowish white grains; similar grains, but more powerful (for a great part 
with mark from fallen-off papillae) were seen on the Matera parts of the back towards the papille. 
The central nervous system showed almost the same structure as was seen by the 
preceding examination?) of the typical species; especially on account of the contractility of the 
enclosing loose capsula, the absolute and relative form and size of the different ganglia vary not a 
little in the Nudibranchiata. The boundary between the cerebral ganglia and the pleural ones (fig. 8a) 
was rather distinctly marked, and the pedal ganglia (fig.8b) a little larger than the cerebro-pleural 
ones. The strong ganglia rhinophorialia (olfactoria) (fig.8c) were rather short-stalked; the buccal 
ganglia and the gastro-oesophagal ones (fig.8d) were as before described. The pedal commissure 
was a double one, before it the much thinner pleural one was seen, and in front a subcerebral com- 
missure. 
The otocysts as earlier described. I succeeded also in this individual in finding eyes (fig. 8); 
they were almost sessile, of a diameter of about 016"", with a black pigment and a yellowish lens. 
The buccal tube is short. The bulbus pharyngeus very strong, short3), 8™™ broad by a 
length of 6", and a height of 6™", the radula sheath not projecting or indicated on the hinder end. 
The mandibles were as long and high as the bulb, light amber coloured, only the crista connectiva 
and the masticatory edge yellowish brown (fig.9); in front on the outside was seen a short, strongly 
projecting, broad keel (fig. 10); the masticatory edge rather broad (—oo10™™), the masticatory process 
rather short, straight; the masticatory edge somewhat worn with many (up to about 20) irregular rows of 
close set, little (o013™") projecting nodules, most frequently obtuse and cleft (fig. 11). The secondary 


oral cavities rather large with a rather wide opening; their hinder wall had a slightly yellowish 


‘) In the (smaller) individuals of the typical species earlier examined by me, the series appeared to contain more 
(8—Io) papillze, and the innermost of these to rise to a greater length (5°5™™). 


2) le. fig. 5. 
3) Comp. 1. c. Taf. III, fig. 7. 
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cuticula, that was dark-coloured towards its inner edge. The tongue was short and powerful, only 
2'25™" long, and of almost the same height and breadth, with an almost colourless radula. In this 
latter were counted 13 series of tooth-plates; farther back, in the short (2™™ long) whitish radula sheath 
that was directed backward, 12 series were found, two of which were not yet quite developed; thus 
the total number of series was 25; but on the lower edge of the tongue marks were visible of 8 series 
that had fallen off. The tooth-plates were almost colourless (very pale yellowish), highly fragile, and 
all the plates on the tongue were worn or otherwise injured (fig. 14). The breadth between the legs 
of the foremost tooth-plates was o:z0™, but it rose to 035". The median tooth-plates (fig. 12) were 
of a shape somewhat different from that in the two other species; they were broader and their hook 
shorter. The lateral plates were likewise of a somewhat different shape (figs. 13—15), and the denticu- 
lation of the edge of the hook was far slighter than in the typical species. 

The whitish salivary glands were lengthened and stretched to the lower side of the sto- 
mach; their excretory duct was rather long. 

The oesophagus short (4™™ long). The form of the stomach was oval, it had a length of 13" 
by a diameter of up to 7™", and on the inside were strong longitudinal foids; it receives on either 
side a biliary duct, and from the hindmost part of its right side it sends forth the intestine, inside of 
which it, as it were, continues in the chief biliary duct (the blind bag of the stomach). The in- 
testine runs along the upper edge of the anterior genital mass, forms a curve downward, and rises 
to the anal papilla; its whole length was 18" by diameter of 2°5—2™™; its inside showed numerous 
longitudinal folds. — The abundant white contents of the alimentary canal were an indeterminable 
animal mass, in which were to be seen remains of Copepoda, bristles of Annelids, and a large quantity 
of cnidee. 

The chief biliary duct runs somewhat curved in a deep furrow on the lower side of the 
hermaphrodite gland, receives from either side several rather short, ramifying biliary ducts, and con- 
tinues a little way behind the hermaphrodite gland. The branches of this duct, as well as of the 
other two biliary ducts are covered with liver-cells, and form thus the thick, and, as it were, some- 
what spongy layer of slightly yellowish liver mass covering the sides of the body above and the 
lateral parts of the back, and shining through on the outside (fig. 7); from this layer the liver lobes 
of the dorsal papillee rise, almost filling out their cavity; they are almost cylindrical, only little rugged. 
At the points of the papillae the lengthened cnidocyst is seen, filled with mostly rounded enide. 

The ventricle of the heart had a length of 4:5". The renal layer and the pericardio-renal 
organ as before described. 

The hermaphrodite gland was powerful, yellowish, its whole length was 22™ by a breadth 
in front of 9"; in front it projects with a somewhat flattened lobe under the rectum and the stomach; 
it consists of a number of large lobes, made up of smaller ones; its end-lobes contained large oogene 
cells and developed zoosperms. — The anterior genital mass was large, lengthened, compressed, 
running along, and attached to, the right side of the stomach; it had a length of 147" by a height 
of g5™™, and a thickness of 5™"; the light yellowish gray ampulla of the duct of the hermaphrodite 


gland (fig. 1b) ran for the greater part of its length along its inside; at its fore end the windings otf 
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the seminal duct were seen, behind them on the inside the prostate gland, and under that the seminal 
bag was found. The ampulla was 19" long by a diameter of 2™™; anteriorly it sends forth a quite 
short oviduct and a seminal duct a little longer. The latter formed a large prostate mass (fig. Ic), 
z= long, 3°5™" high, and 3™™ thick, which mass was bent once or twice, and measured, when stretched 
out, 20™ by a diameter of 2™™; it consisted of close set, quite fine windings; anteriorly it tapered a 
little, and passed into the muscular continuation of the seminal duct (fig.1d). The windings of this 
duct measured, when stretched out, 18™™; it tapered anteriorly, and ended in a hollow on the top of 
the 2°5™" broad, thin-walled hinder end of the penis bag (fig. 1e), which bag continues in the outer, 
free part (fig. 1f) that inclosed 4™™ of the glans (fig. 1), the whole length of which was 65", and which 
is covered by a strong ciliated epithelium; the seminal duct that grew thinner in its course, continued 
in snake-like windings to the very point of the glans. The seminal bag (fig.1g) the position of 
which is rather hidden, is globular, of a diameter of 2°5™™; it passes by degrees into its only a little 
longer duct (fig. 1h). The whitish and limewhite mucous-albuminiparous gland formed the greater 


part of the anterior genital mass. 


This species is especially by the remarkable formation of a fold on the right side of 
the body marked off from both the other species, from which it further appears to deviate with 


regard to the nature of the lateral teeth of the radula. 


Subfam. Tergipedinae. 


R. Bergh, System der nudibranch. Gasteropoden. 1892. p. 1024—1027. 


This group contains forms with a somewhat compressed body, simple rhinophores, and a latero- 
dorsal position of the anal papilla; the dorsal papillz are short and thick, clubshaped, and, as it were, 
arranged in one or a few longitudinal series; the foot is rounded anteriorly. — The masticatory edge 
of the mandibles bears mostly a single series of denticles; the tongue has most frequently only a 
single series of tooth-plates. The otocyst contains only a single otolith. 

The family comprises the genera: Zergifes (Cuv., Ald. et Hance.) with a single series of papillze 
and unarmed penis; Cafellinia (Trinchese) also with only one series of papillae, but with three series 
of tooth-plates (like the Galvinae) and with armed penis; mdletonia (Ald. et Hance.) has one or more 
series of papillae, a smooth masticatory edge, and unarmed penis; nearly related with this genus is 
Ennowa (Bgh.), which has, however, real tentacles (and not head-lobes). Amphorina (Quatrefages) has 
peculiar tooth-plates, large Gl. ptyalinae, and armed penis; Gadvina (Ald. et Hanc.) has three series of 
toothplates, also Gl. ptyalinae, but unarmed penis; A/a (Bgh.) resembles somewhat Zergipes, but has 
a smooth masticatory edge; perhaps also the singular Forestia (Trinchese) in which the radula is 


transformed into a serrated band, must be referred to this family. 
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Amphorina, Quatrefages. 


Amphorina, Q. Mém. sur les Gastérop. phlebenterés. Ann. des se. nat. 3S. I. 1844. p. I45—ISI. 
— . QO. R. Bergh, Beitr. z Kenntn. d. Aeolidiaden. VII. Verh. d.k. k. zool. bot. Ges. in Wien. 
XXXII. 1882. p.54—61. — VIII. Le XXXV. 1885. p. 37—39. 
— Q. Vayssiére, rech. sur les moll. opisthobr. II. Nudibranches et Ascoglosses. 1888. 
p. 107—III. 


Trinchesia, Uher. Zoolog. Anz. IJ. 1879. p.137 Note. 


Papillae subinflatae, fusiformes. 
Margo masticatorius serie denticulorum minutorum praeditus. Dentes (mediani) apice quasi 


elevato. Glandulae ptyalinae. — Penis stylo recto vel curvato armatus. 


The genus comprises only a few species: 


1. A. Alberti, Quatref. 
var. leopardina, Vayss. 


M. atlant., mediterr. 


2. A. coerulea (Mtg.). 
Folidia Bassi, Ver. 
M. atlant., mediterr. 
3. A. molos, Herdmann. 


M. atlant. 


Amphorina Alberti, Quatrefages? 


R. Bergh, Beitr. zur Kenntn. d. Aeolidiaden. VII. l.c. XXXII. 1882. p.55—57. Taf. IV, 
Fig. 1o—24; Taf. VI, Fig. 1g—ar. 


Pl. V, figs. 24—28. 


On the ro" of May 1895 two specimens probably of this species were taken at Trangisvaag. 

One individual had a length of 4™™, the other of 5°5"", by a height of about r™™, and a breadth 
of almost 0775"; the height of the papille rose to about 1:25™™. The body had a yellowish white 
colour, the head was whitish, the dorsal papillee were brownish gray with a whitish point. 

The form was the common one. The body was lengthened and narrow; the smooth, a little 
truncate rhinophores and tentacles were not long. The papillae were arranged in six groups with 
two, sometimes three papilla in each; in the groups in front the papillae were smaller, and in the 
hindmost group they were quite small; the two inmost papillae were of about equal size, and in 
the three groups very powerful, short-fusiform; if a third papilla was found it was always much 
smaller. The anal papilla was situated immediately at the outer edge of the fourth group of papille. 
The foot was narrow, anteriorly a little broader, with rounded corners; the tail was short. 


_ The Ingolf-Expedition. II. 3. 
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The bulbus pharyngeus was of an oval form, o8™ long. The hinge-part of the man- 
dibles (fig. 24a) was strongly yellowish, otherwise they were almost colourless; the not short masti- 
catory edge had a single series of pointed denticles of a height of o10045™™ (fig. 24 b). The lengthened, 
narrow tongue showed a very slightly yellowish radula containing 46 tooth-plates (34 on the lower 
side, 12 on the upper one), and two were further found lying loose posteriorly at the base of the 
tongue; in the radula-sheath 20 tooth-plates were seen, of which the three hindmost ones were not 
yet fully developed; thus the total number of tooth-plates was 661). The tooth-plates were yellowish; 
they had a breadth of o106™™ by a height of oo4™™, and were of the earlier described form with 6 
pointed denticles on each side of the but little strong hook (figs. 25—27). 

The liver-lobes were as before mentioned. The pyriform cnidocyst was in the largest pa- 
pillae o-30™™ long; the cnidz were roundish, their largest diameter 07007—0'013™". 

The penis was as described before; the colourless hook that was slightly curved, and at the 


end, as it were, obliquely cut off, (fig. 28a) was about 007™™ long. 


Galvina, Ald. et Hance. 
R. Bergh, System der nudibranchiaten Gasteropoden. 1892. p. 1026—1027. 


The Galvinae form a rather well marked geoup. Even their exterior is remarkable by the 
dorsal papille being, as it were, somewhat inflated; they show, however, especially a quite 
peculiar structure of the radula, which has strong median teeth, the hooks of which are, as it 
were, bent down and situated below the level of these teeth; the lateral teeth are very broad, 
and their inner part projects backwards in a lanceolate hook. 


The Galvinae seem chiefly to belong to the less warm tracts of the sea. 


Galvina sp. (anonyma). 


PL.IV, figs. 21—25. 


Together with some specimens of Coryphella salmonacea (mentioned above) another little Aeo- 
lidia was taken, which, in a short notice, is said to have been whitish with red dorsal papille. 

The individual, which was only middlingly preserved in alcohol, was of a yellowish white 
colour. Its length was 1to™, by a breadth of the body of up to 3™", and a height of up to 2°5™". 
The rhinophores were 2™ long, the tentacles 1™™, and the (remaining) dorsal papille likewise only 
rm long: 

The form was the common one. The lateral parts of the back that were covered with pa- 
pilla, were more narrow than the naked middle part; the number of series of papillae was not large, 
and the number of papilla in a series exceeded scarcely 6. The papillae were conical, partly some- 
what inflated, a great deal had fallen off. The foot was anteriorly rather broad, almost without 
projecting corners. 

To spare the only known individual, only the bulbus pharyngeus was examined. It showed 


the usual form, the radula formed a cone on the hinder end; the length was 2:3", by a breadth 


‘) The number of tooth-plates in the (3) earlier examined specimens was 67, 61, 64; in A. coerulea it was 60, 57, 60. 
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of 2™™, and a height of 1-3"; the hinge-part was not strong; the masticatory process was rather 
short and slightly bent; the masticatory edge had a few series of short teeth, displaced among each 
other (fig. 21). The tongue was of the common form; the radula was almost colourless, and had on 
its long lower edge and short upper one 35 series of teeth (and besides a loose lying median tooth 
below); in the radula sheath 41 series were seen, the four hindmost of which were not yet completely 
developed; thus the whole number of series was.76. The median teeth were slightly yellowish, the 
lateral teeth colourless. The height of the oldest (foremost) median teeth was oo8"™, and the breadth 
likewise o708™; the hindmost ones seemed to have the same measures, as also the lateral teeth, the 
breadth of which was o12™™. The tooth-plates were of the form, which has been pointed out in the 
other Galvinae; the strong median teeth (figs. 22a, 23, 24, 25a) had the usual bent down hook, and 
to each side of that four, more rarely three, denticles, of which the inner one was the more clumsy. 


The weak, but broad lateral teeth (figs. 22 b, 25 b) showed the usual lanceolate, short hook. 


None of the hitherto known (northern) Galvinae have shown the above mentioned colours, 
and thus the possibility is not excluded that we have here a new form. It seems not to be possible 


to differentiate the Galvinae by means of the structure of the radula. 
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EXPLANATION OF THE PLATES. 


Most of the figures are drawn by means of the camera lucida. 


PLI. 
Bathydoris Ingolfiana, Bgh. 


The animal, from behind. Natural size. 

The same, from before. Natural size. 

One of the papulze of the back. 

The bulbus pharyngeus, lateral view. Natural size. @ the labial disk, 4 the region of the 
outer margin of the mandible, ¢ the radula-sheath, @ the oesophagus, e the duct of the sali- 
vary gland with its ampulla. 

The tongue with @ the radula, behind this the tectum radulae, and hindmost 6 the end of 
the radula-sheath. 

The mandibles, from before, @ the upper end. Natural size. 

A piece of the median part of the radula, with @ median tooth, and 64 innermost lateral tooth. 
> 100 diam. 

Median tooth. > 200 diam. 

First lateral tooth. >» 100 diam. 

The same, lateral view. > 100 diam. 

Two of the largest lateral teeth. > 100 diam. 

Outermost part of a series of teeth with 11 tooth-plates, @ the outermost one. > 100 diam. 
One of the outer tooth-plates, lateral view. > Ico diam. 

A couple of the outermost tooth-plates, from above. > 100 diam. 

(abnormal) double tooth-plate. > 100 diam. 

The hermaphrodite gland, from its upper side. 

Follicles of the hermaphrodite gland. 

The anterior genital mass; @ the mucous gland, 4 the spermatheca, in front of and upon it 
the penis bag, c the coalesced genital vulvarian folds. 


a the duct of the hermaphrodite gland, 4 oviduct, c seminal duct, d the base of the praepu- 
tium, ¢ glans penis, f the aperture on its point. 


a seminal duct, 4 glans penis, slit longitudinally, with the continuation of the seminal duct 


to the aperture ¢ on its point. 


Fig. 
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1 Ba OU 
Bathydoris Ingolfiana, Beh. 


a labial disk, 6 bulbus pharyngeus, cc the salivary glands on the sides of the first stomach, 
to the left of this the second stomach, dddd the intestine, circumscribing the liver, and to the 
right the renal branches with the base of the urinal chamber. 

The central nervous system, mostly drawn with cam.luc. aa Ganglia cerebralia, 44 G. pleu- 


ralia, cc G. pedalia, d Commissura magna, ce G. buccalia, £ Comm. buccalis. 


Doridoxa Ingolfiana, Bgh. 


The animal from the ventral side. 4/;. 
The central nervous system, from above. » 55 diam. a@a cerebro-pleural ganglia, 64 pedal 
ganglia, c buccal ganglia. 
The bulbus pharyngeus, from the lower side, a little obliquely. 
The same, lateral view. @ oesophagus. 
The mandibles, from before; @ processus masticatoril. '°/;. 
A piece of the innermost part of the masticatory edge. » 350 diam. 
The tongue with the radula, from before. 
The same, lateral view. 
The middle part of the radula, from below. @ median teeth, 64 innermost lateral tooth. 
A piece of the middle part of two series of teeth. 
Figs. 11—12 drawn with cam.luc. > 350 diam. 
The alimentary canal. a@ oesophagus, 6 stomach, cc intestine, @ biliary bladder. 
a the thinner, 4 the thicker part of the seminal duct, c penis. » 55 diam. 


Seminal vesicle, @ its duct. >< 55 diam. 


Cadlina repanda (A. et H.). 


A piece of the labial plate. 

Middle part of the radula, @ median teeth. 

The largest tooth-plates. 

Piece of the armature of glans penis and seminal duct. 


Figs. 16—19 drawn with cam.luc. >< 350 diam. 


Candiella Ingolfiana, Bgh. 


The first lateral tooth. 
Second and third lateral teeth. 
One of the largest lateral teeth. 


Figs. 20—22 drawn with cam.luc. >» 350 diam. 


46 


Fig. 


HH 


rs) 


Ww 


Nn 


“I 


YT. 


12. 


NUDIBRANCHIATE GASTEROPODA. 


PIS: 


Doridoxa Ingolfiana, Bgh. 


The middle part of the radula, from above. @ median teeth, 4 innermost lateral tooth. 
Similar part, partly lateral view. @ and 6 as in fig. 1. 
Outermost part of two series of teeth. aa outermost tooth-plate. 


Figs. 1—3 drawn with cam.lue. >» 350 diam. 


Candiella Ingolfiana, Bgh. 


A piece of the masticatory edge of the mandible, @ the free edge. > 200 diam. 
A piece of the middle part of the radula, @ median tooth. 
One of the largest lateral teeth. 
The outer end of a series of teeth, @ outermost tooth. 
Figs. 5—7 drawn with Cam.luc. » 350 diam. 
a Seminal vesicle, 4 its duct. 


a Seminal duct, 6 penis bag with the glans penis situated in its cavity. 


‘e 


Atthila Ingolfiana, Bgh. 


The fore end of the body with the oral aperture, tentacles, and fore edge of the foot. 

The two-lipped sheath of the rhinophore, between the two unequally long lobes the point 
of the club of the rhinophore is seen. 

The central nervous system, drawn with cam. luc. » 55 diam. «@ cerebro-pleural ganglia, 
6 pedal ganglia, ¢ buccal ganglia, ¢ the large common commissure, ¢ the buccal commissure. 
Otocyst. >< 350 diam. 

The bulbus pharyngeus from above, the pharynx removed, so that the tongue is laid bare, 
a the region of the fore end of the mandibles. 

The mandibles, from before, a the hinge-part. %/;. 

The hinder end of the mandible. > 100 diam. 

The hindmost part of the masticatory edge of the same. >< 100 diam. 

The tongue, from. below, with radula. 

Median tooth from three series of teeth. 


The first lateral tooth. 


. A similar one in another position. 


a two median teeth, and 4 first lateral tooth, lateral view. 

The ninth and tenth lateral teeth (counted from the median tooth) of two series. 

One of the largest lateral teeth. 

The outer end of a series of tooth-plates with 5 tooth-plates, @ the outermost one. 
Figs. 1g—25 drawn with cam.luc. >< 350 diam. 


Dorsal papilla. 


Fig. 
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Dendronotus robustus, Verrill. 


The rhinophore with its sheath and club. 
The tongue from above with the radula-sheath shining through and with the upper end of 
the radula. 


a Seminal duct, 4 glans penis projecting from the bottom of the praeputium. 


Pl Vi: 


Dendronotus robustus, Verrill. 


The fore end of the animal. 

The tail of the animal. 

Elements of the prehensile ring. > 350 diam. 
A median tooth, from above. >» 200 diam. 


The outer end of a series of teeth, @ the outermost tooth, 4 the edge of the radula. >< 350 diam. 


Goniéolis atypica, Beh. 

The fore end of the animal, from the right side, with @ tentacles, 4 rhinophores, and ¢ dorsal 
papillae; with the genital aperture, the renal pore, @ anal papilla, and e¢ foot-brim. 
The fore end, from above; aa, c as in fig. 6. 
The central nervous system, from above, drawn with cam. luc; @ Ganglia cerebro-pleuralia, 
66 Ganglia pedalia, cc Ganglia olfactoria, dd G. buccalia and gastro-oesophagalia, e commis- 
sura subcerebralis, / comm. pleuralis, g comm. pediaea. 
The mandibles from the fore side. 5/;. 
The hinge-part of the right mandible, from before. 
A piece of the masticatory edge, a fore edge. > 350 diam. 
Median tooth-plates, from above. 
Lateral tooth-plate, from the radula. 
Worn foremost (oldest) lateral tooth-plate. 

Figs. 12—14 drawn with cam.luc. >< 200 diam. 


Lateral tooth-plate. > 250 diam. 


Goniéolis intermedia, Bgh. 
From the middle part of the radula, a@ median plate, 4 lateral plate. 
A similar piece, lateral view. @ and @ as in fig. 16. 


Figs. 16—17 drawn with cam. luc. > 350 diam. 


Coryphella salmonacea (Couth.). 


Excretory duct of the Gland ptyalina? » 100 diam. 


Lateral teeth. > 350 diam. 


Fig. 20. 
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Coryphella sp. (anonyma). 


A piece of the radula, lateral view, @ median teeth, 64 lateral teeth. >< 350 diam. 


Galvina sp. (anonyma). 


A piece of the masticatory edge of the mandible. 

A piece of the radula, from above, @ median teeth, 4 lateral teeth. 
A median tooth, from above. 

Two median teeth, from the under side. 

A piece of the radula, lateral view; @ and @ as in fig. 22. 


Figs. 21—25 drawn with cam. luc. >» 350 diam. 


BIVe 
Goniéolis atypica, Bgh. 


The efferent ducts of the genital system, viewed from the inside of the anterior genital mass. 

** the hinder edge of the anterior genital mass; @ the duct of the hermaphrodite gland, 
+ 

6 ampulla of the same; c the prostatic part, and @ the musculous part of the seminal duct; 


e the inner part, and / the outer part of the penis (with glans); g¢ the seminal vesicle, and 


hf its duct. 


Coryphella salmonacea (Couth.). 


A piece of the masticatory edge of the mandible, @ the free edge. > 350 diam. 
A piece of the radula, lateral view, aa median teeth, 4d lateral teeth. » 200 diam. 
A lateral tooth. > 350 diam. 
A piece of the salivary gland (GI. saliv.). 
A piece of the gland of the oral tube (GI. ptyalina). 
Figs. 5 and 6 drawn with cam.luc. » 100 diam. 
a seminal duct, 6 penis bag. 


a seminal duct, 4 glans penis. 


Coryphella salmonacea (Couth.), var. 
Lateral tooth-plate, from abowe. 
Median tooth-plate, lateral view. 


Fig. 9—1o0 drawn with cam.luc. >» 350 diam. 


Coryphella sp. 


A piece of the masticatory edge of the mandible, @ the hinder end. 
A piece of the radula, lateral view, aa median teeth, 62 lateral teeth. 


A median tooth, from the under side. 


— I5. 


Fig. 17. 


Fig. 24. 


Fig. 20. 


Fig. 31. 


— 32. 
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Coryphella sp. (anonyma). 


A piece of the edge of the masticatory process of the mandible, @ the free edge. 
A median tooth, from the under side. 
Two lateral teeth, from above. 


Figs. 11—16 drawn with cam. luc. » 350 diam. 


Aldisa zetlandica (Ald. et Hanc.). 


The central nervous system, from above. >< 55 diam. aa cerebral ganglia, 64 pleural ganglia, 
ec pedal ganglia. 
Otocyst. >» 350 diam. 
One of the largest tooth-plates. 
One of the outermost plates in the series of teeth. 
Figs. 1g—20 drawn with cam. luc. » 750 diam. 
Glans penis. > 350 diam. 
A piece of the latter part of the seminal duct. > 350 diam. 


Elements of the armature of the same. » 750 diam. 


Amphorina Alberti, Quatre. 


The fore end of the mandible, with @ the hinge-part, 4 the masticatory process. 
A tooth-plate, from above. 

A similar one, from the under side. 

A similar one, lateral view. 

Penis, with @ its hook. 


Figs. 24—28 drawn with cam. luc. » 350 diam. 


Doridoxa Ingolfiana, Bgh., var. 


Median teeth, from above (the denticles drawn too strong). 


Lateral tooth-plates of the outer third part of a series. 


Lamellidoris muricata (O. F. Mull.). 


A piece of the radula; @ false median tooth-plates, 2 lateral tooth-plates, c outermost tooth-plates. 
Figs. 29—31 drawn with cam. luc. » 350 diam. 


Crop of the bulbus pharyngeus, @ the stem of the same. 
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The Lycodine of North Europe and Greenland. 


By 


Adolf Severin Jensen. 


Yhilst engaged in working at the section «Pesces» for the «Conspectus Faune Groenlandice>, 
W the present author undertook a more extended research into the Greenland species of Lycodzne. 
This led quite naturally to a revision of the remaining Lycodes-material in the Zoological Museum, so 
that the work gradually developed into a systematic working out of all the species of North Europe 
and Greenland. From lack of material I was unfortunately obliged to omit the North American 
forms almost entirely. 

It is right and fitting that the work in its entirety, as it now appears, should be published in 
the reports of «The Danish Ingolf-Expedition» as a supplement to «The Ichthyological Results», 
seeing that this Expedition has provided the greater proportion of the material for the research. It 
seems to me also that it would be an injustice to the Expedition, if its rich and valuable collection 
of fishes were not utilised scientifically in a greater degree than has hitherto been done, the late 
Prof. C. F. Liitken having been prevented by ill health from going deeper into the work. 

Several zoologists in foreign countries have afforded very great assistance during the course 
of the work, by lending me specimens which it was of special interest to study anew; without this 
assistance" various important questions would’ have remained unsolved, and I take this opportunity 
to express my warmest thanks to the following scientists: Conservator J. Grieg (Bergen), Prof. N. 
Knipowitsch (St. Petersburg), Dr. E. Lonnberg (Upsala), Geh. Regier-Rat, Prof. K. Mébius (Berlin), 
Hofrat, Dr. F. Steindachner (Vienna) and Prof. T. Tullberg (Upsala). 

I owe especial thanks to Prof. F. A.Smitt (Stockholm) and to Prof. R. Collett (Christiania). 

Prof. Smitt with the utmost willingness, gave me the greatest possible freedom to study the 
rich collection of Lycodes in the Riks-Museum. This collection was of great value as it supple- 
mented that of the Museum here in many ways. 

Prof. Collett with rare generosity has sent me several of his type-specimens for examination, 
so that my determinations have attained a surety which otherwise would not have been reached. I 
have been permitted also, to study a large portion of the valuable Lycodes-material which has been 
received at the Christiania Museum within recent years. To Prof. Collett, who has laboured inde- 
fatigably throughout a long period of years, to increase our knowledge of the Lycodes-group and has 
enriched the literature with a series of fundamental papers on the subject, I feel myself in addition in 
a debt of a more personal character for the interest with which he has followed the progress of 
my work. 
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My manuscript was completed in early summer 1902, but the printing was delayed as, during 
that summer through the kindness of Dr. Johan Hjort, I got the opportunity to take part in 
the investigations of the steamer «Michael Sars». An important collection of Lycodes was made 
during the expedition and I was permitted to include this material in my work. For this friendliness 
I would request Dr. Hjort to accept my best thanks. 

Last but not least, to Mr. Th. Bloch my thanks are also due for the care with which he has 
executed all the figures of the 10 plates as well as most of the drawings in the text. If one has 
not made oneself familiar with the Lycodes through several years study, an exact determination of the 
species is often of great difficulty (insurmountable in many cases for the young stages), and one is 
frequently at a loss if descriptions only are given. I consider the many figures in this treatise 
to be of great value therefore, especially the series which illustrates the diverse appearances of certain 
species according to age, sex and individual variation. 


Dr. H. M. Kyle has done me the favour of undertaking the translation into English. 


Introductory Remarks. 


Systematic. 


The first certain knowledge concerning the group of fishes here dealt with, dates from 1831 
when J. Reinhardt sen. formed the genus Lycodes. With regard to the systematic position of this 
new genus, the same author in 1838 expressed as his opinion that it was very closely allied to Zoarces 
on account of the slight developoment of the ventral fins, the lack of a swimbladder, the formation of 
the digestive organs, mode of fixation of the scales and. the whole form of the body’). With regard to 
the structure of the skeleton also, the two genera agree as was shown much later by W. Lilljeborg?). 

It must be accepted therefore as perfectly correct when the American ichthyologists D. S. Jor- 
dan & B.W.Evermanns;) make the Lycodéxe a subdivision of the family Zoarczd@ Swainson (1839), 
characterised (as opposed to Zoarctv@) by the unpaired fins being evenly developed all round, the 
dorsal fin having no lower spinous portion, and (as opposed to Gysnelene) by ventral fins being present. 

As time went on, a considerable number of species has been described from Greenland and 
North Europe, and their authors have retained them within the original genus Zycodes Reinh. It 
seems to me more natural to subdivide the species of North Europe and Greenland into 3 genera: 
Lycodes, Lycenchelys and Lycodonus. Compared with some foreign (American) genera these have 
the following structural characters in common: teeth occur both on the intermaxillary and the man- 
dible, and on the vomer and palatines; the mandible has no barbule. The relationships may be shortly 
displayed in the following manner‘): 

1) Kgl. D. Vidensk. Selsk. Skr. VII, 1838, p. 153. 

2) Sveriges och Norges Fiskar, II, 1891, p. 4 & 13—18. 


3) Jordan & Evermann: The Fishes of North and Middle America, Part III, 1898, p. 2456. (Washington). 
4) A more detailed diagnosis of the genera will be given later. 
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Lycodes Reinhardt. 
Lycodes Reinhardt, Overs. K. D. Vidensk. Selsk. Forhandl., 1830—31, p. 74 (va@héit). 
Body moderately elongated (zoarciform), height over the anus ca. 7—12!/, times in the total 
length. R. br. 6. 
Lycenchelys Gill. 
Lycenchelys Gill, Proc. Acad. Nat. Sci. Philad., 1884, p. 180 (surena). 
Body very elongated (anguilliform), height over the anus ca. 16—24 times in the total length. 
REP Dr. 80. 


Lycodonus Goode & Bean. 
Lycodonus Goode & Bean, Bull. Mus. Comp. Zool., X, No. 5, 1883, p. 208 (mzradilis). 


Body very elongated (anguilliform), height over the anus ca. 21—30 times in the total length. 
RebIesS: 


In addition to being natural, such a division of the old genus Zycodes Reinh. contributes in an 
important manner to simplify a review of the species. In the present treatise 19 species are described 
in detail. Of these 6 can now be ascribed to the genera Lycenchelys and Lycodonus, which are 
characterised by a very elongated, eel-shaped body. The genus Zycodes thus limited contains the 13 
species with a less elongated, zoarciform body. 

We may now pass over in review the characters of importance for the distinction of the 
species, beginning with the genus Zycodes, which in spite of the reduction that has taken place 


contaius a somewhat considerable number of very difficult and much disputed species. 


Lycodes Reinhardt. 
(cf. the synoptic table p. 11—12). 


In a treatise on «Gronlands og Islands Lycoder», C. F. Liitken has given a review of some 
species known to him and divides them into three subdivisions according to the course taken by 
the lateral linet). A foundation is thus laid, in my opinion, for a natural grouping of the species 
of Lycodes, on which one must build further. 

The species dealt with in the present work may also be grouped according to Lutken’s 
system, in the following manner?): 

a) lateral line single, ventral: 

L. vahlt? Reinh.3) 
L. frigedus Coll. 


L. atlanticus Jensen. 


1) Liitken: Korte Bidrag til nordisk Ichthyographi. III. Vidensk. Meddel. Naturhist. Foren. Kbhvn., 1879—8o (p. 329). 

2) A single species, Z. mécrocephalus Jensen, cannot for the present be brought into any certain group, as it is only 
known from a quite small individual on which the course of the lateral line cannot be determined with certainty. 

3) Concerning the proper place of this species Liitken has had some doubt, as he writes: «Linez medio-lateralis 
interdum vestigium?» but that has happened because he had assigned to L. vahéii a specimen of ZL. eudipleurosticius mihi 
which possesses a double lateral line. 


I* 


LYCODIN. 
b) lateral line double, ventral and mediolateral: 
L. esmarkit Coll. 
L. eudipleurostictus Jensen. 
L. pallidus Coll. 


L. platyrhinus Jensen. 


c) lateral line single, mediolateral: 
L. vosst Malmegrt. 
L. littkenz? Coll. 


L. vettculatus Reinh. 


we 


.. semtnudus Reinh. 


SN 


.. agnostus Jensen. 


With regard to the second group, it must be mentioned that the mediolateral branch of the 
lateral line is frequently indistinct in two of the species, namely Z. esmarkz¢ and L. pallidus, so that 
it is often only after a very careful study of a large number of specimens that one can rightly deter- 
mine their position — this holds especially for Z. fal/7dus, which stands as a sort of transition form 
between groups a and b, so far as the lateral line is concerned’). 

For the rest, the groups a and b seem in other respects also, to stand near to one another and 
to form together a separate subdivision contrasted with group c. Thus, in groups a and b the tail is 
relatively long, whilst the head. and trunk together (or the distance between the snout and the anus) 
most often amount only to 36,5—45 °/, of the total length (sometimes reaching 47°/, in males of Z. /rzg¢dus) ; 
in group c on the other hand the tail is relatively short, whilst the head and trunk together amount 
to 43—52°/, of the total length. Groups a and b may therefore be described as long- 
tailed, group c as short-tailed. 

In close connection herewith is the number of rays in the unpaired fins. This is throughout 
larger in the long-tailed species than in the short-tailed, and very naturally so, since the anal fin 
entirely and the dorsal fin for the most part, belong to the tail. In groups a and b the number 
of rays in the dorsal fin is 94—118, in the anal fin 81—r1022), in groupe the number 
is 90—97 for the dorsal fin, 7o— 78 for the anal}3). 

It will appear from the foregoing that the groups of Ltitken based on the lateral line only, 
are not of equal value, but that the groups having the ventral and ventral-mediolateral lines form 


together one subdivision over against the group with the mediolateral lateral line. For practical 


1) Whilst speaking of the lateral line, it should be mentioned that one finds in some of the species, and in all three 
groups, a shorter or longer series of pores placed relatively remote from one another on each side of the back an indication 
of a dorsal lateral line. 

2) Both here and in the special portion of the work, the upper rays of the tail fin are reckoned with the dorsal fin, 
the lower rays with the anal fin, since the unpaired fins pass without break right round the tip of the tail. — I think it not 
unnecessary to remark that all my statements of the number of fin-rays are based on my own observations, which do not 
always agree with those given in the literature. 

3) Probably the number of the vertebrae will also be greater in the long-tailed than in the short-tailed species, but 
the material in my hands is too little to allow any certain conclusions to be drawn in this regard; in four species of 
groups a and b I have counted g8—118_ vertebrze (L. vahlic 98—116, L. frigidus 103—107, L. eudipleurostictus 106 and L. 
esmarkit 115—118), in two species of group c (ZL. veticulatus and L. seminudus) 93—96 vertebree. 
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on 


reasons however, it is convenient to again split up the first division according as the lateral line is 
ventral or ventral-mediolateral (cf. the table of analysis p. 11—12). 
We may now refer to some of the characters which have special importance in distinguishing 


the species within the greater groups based on the course of the lateral line. 


Scales. Of the present species two are perfectly devoid of scales, namely Lycodes agnostus 
Jensen (Tab. VI, fig. 1) and Z. platyrhznus Jensen (Tab. VI, fig. 2). The well-known ichthyologist P. 
Bleeker has laid such great weight on the absence of scales that he has formed a special genus 
Lycodalepis*), which only differs from Lycodes in this one character, and the later American naturalists 
have followed him. It seems to me that Lycoda/efzs is an unnatural genus. If the two scaleless 
species mentioned are removed from the genus /ycodes, they are then separated from species to which 
in other respects they are closely allied. /.agwostus has its true place amongst the species of Lycodes 
with mediolateral lateral line, not only on account of the situation of the lateral line, but also on 
account of the relatively short tail (the head and trunk together are 46—52°/, of the total length) and 
the number of rays in the unpaired fins (D.9g0—93, A. 70—72). L. Alatyrhinus on the other hand, 
belongs rightly to the Zycodes with double lateral line, partly because of the ventral-mediolateral 
lateral lines, partly because of the long tail (head and trunk together are 37°), of the total length) 
and the number of rays in the unpaired fins (D. 99, A.82). One must be content therefore, to regard 
the absence of scales as a good specific character and not ascribe to it any generic importance. 

Of the remaining species of Zycodes dealt with in this treatise, there is one which in its 
shght development of the scaly covering, is a transition form to the naked species, namely Z. sevecnedus 
Reinh. As the name denotes, it is only half covered with scales, on the tail namely), and moreover 
the scaly area ends in front in the shape of a wedge leaving a uaked part dorsally and ventrally 
(Tab. IX & Tab. X, fig. 1). Some variation appears in this species however, as the scaly wedge some- 
times sends a portion forward on to the trunk; but as a rule the naked abdominal region is one of 
the characters which aids to a ready determination of Z. semzcnudus. 

The naked Z. agnostus and the half naked Z. semznudus belong, as mentioned, to the group 
with mediolateral lateral line. The remaining species of this group, Z.vvsse Malmegr., “. Zéitkenz? Coll. 
and /. vetecudatus Reinh. have the scaly covering developed almost to the same extent, and it extends for- 
wards on the sides of the trunk to a point which lies under or a little in front of the beginning 
of the dorsal fin; but the front part of the back and the belly are always naked, and the fins are 
likewise devoid of scales. 

Most of the species of the groups with ventral or ventral-mediolateral lateral lines are remark- 
able for the stronger development of the scaly covering. In adult individuals the scales cover the 
whole of the body (head excluded) and extend on to the unpaired fins. Such is the case in L. vah@ar 
Reinh., Z. frigrdus Coll., 2. atlanticus Jensen, 1. esmarkit Coll. and L. eudipleurostictus Jensen. Of 
these species 1. frigidus is easily recognisable by its extremely small scales (Tab. V, fig. 1a). 1. pallidus 


1) Versl. K. A. W. 2e Rks,. VIII, 1874, p. 369 (aeztcoszs ). 

2) Jordan & Evermann form a subgenus Zyctas under Lycodes, characterised by the tail only being scaled; into 
this subgenus are brought Z. sem/nudus Reinh. and the imperfectly described ZL. zedu/osus of Kroyer, later lost and never 
rediscovered (Fishes of North and Middle America, III, 1898, p. 2463). 
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Coll. as a rule has a less developed scaly covering, as the anterior portion of the back and a large 
part of the belly are naked, and the scales (in general) do not extend on to the unpaired fins (Tab. IV, 
fig. 1 & Tab. V, fig. 2); in the variety sgawamzventer mihi however, the scales reach to the neck and to 
the underside of the belly, and appear as well on the unpaired fins (Tab. IV, fig. 2), but it is not 
excluded that I have made an error in considering this form as a variety of Z. pallidus; it must 
perhaps be raised to a separate species. Lastly ZL. platyrhinus, as stated above, is entirely naked. 

All in all, the extent of the scaly covering furnishes often a good specific character when adult 
individuals can be examined. 


Colour. One species can be said with certainty to be uniformly coloured at all ages, without 
spots or bands, and that is LZ. frzgzdus Coll. (Tab. V, fig.1 a,b). The reason for this, I presume, is 
that this species is restricted to great depths (450—1455 fathoms). Z. atlanticus Jensen, L. pallidus 
Coll. var. (vel sp. n.) sgeamzventer mihi (Tab. IV, fig. 2 a,b), Z. mzcrocephalus Jensen (Tab. I, fig. 1) and 
L. platyrhinus Jensen (Tab. VI, fig. 2) have likewise no markings so far as one can judge from the 
present scarce material, and they all live at great depths (respectively 516—1423 f, 537—957 f£., 799 f. 
and roro f). 

The remaining species which do not reach in general to so great depths, possess a more lively 
colouration as a rule, because dark and light alternate; dark and light cross-bands are the most frequent 
combination, but rings, network or festooned markings can also occur. Some examples may here be ° 
mentioned where the colour markings afford a method of determining certain species. 

L. esmarkit Coll. is remarkable for a specially characteristic colouration. When quite young 
(Tab. III, fig. 2a) it shows light, A-shaped cross-bands, which in medium-sized individuals (Tab. II, 
fig. 2b) enclose dark spots or stripes, and which finally in the adults (Tab. III, fig. 2c) change to form 
festooned markings. 

In all the remaining species, the body of the quite young is adorned with dark and light cross- 
bands (sometimes the one, sometimes the other is the more prominent), and this colouration is still 
retained essentially in the older individuals of the following species: LZ. ewdipleurostictus Jensen, L. 
vyosst Malmegr., L. liitkenz? Coll. and L. agnostus Jensen, whereas L. pallidus Coll, L. vahii? Reinh., 
L. veticulatus Reinh., and L. seminudus Reinh. frequently assume another colouration with age. Z. 
pallidus as a rule becomes uniformly coloured with age, and the same is often true of Z. semdnudus. 
In LZ. vahiz the bands disappear almost entirely in the adults or become resolved into ringshaped 
stripes and irregular spots; one, two or three black spots, the one behind the other, occur almost 
always on the anterior corner of the dorsal fin, so that the species can readily be recognised (Tab. I, 
fig. 2 & Tab. II, fig.1). In Z. vetrculatus the bands change in the older individuals to form a charac- 
teristic network, especially on the anterior portion of the body (Tab. II, fig. 2 & Tab. VIII). 

However variable the colour markings may on the whole seem to be, they frequently give 
good specific characters. On the other hand, it must not be forgotten that especially the young of 


various species are so similar to one another in colouration, that confusion may very readily occur. 


LYCODINAE. 


The pectoral fins often give good specific characters. The number of rays in the present 
species varies from 15 to 23, but the variation within the individual species is sometimes very limited. 
The length of the pectoral fin also is sometimes a good determining character between nearly allied 
species. The posterior margin of the pectoral fin is in general rounded, but the condition in Z. 
eudtpleurostictus (Tab. III, fig. 1) is characteristic in that the lower rays are somewhat longer than the 
middle ones, so that an indentation occurs (the same may also occur in individuals of LZ. /rzgrdus, 
see Tab. V, fig. 1 a). 

Other characters which might be taken into consideration, though not to so great an extent, 
are the relative height of the body (the dimension chosen in this work for the greater or less 
elongation is always the height over the anus, which is to some extent independent of distension caused 
by food or sexual products), the relative length of the head (which is nevertheless rather variable 
within the individual species, the males as a rule having longer heads than the females or young), 
sizesor the-eyes, condition of the teeth etc 

A gap in the present work is the almost entire absence of the structural anatomy; I 
must leave this aspect of the diagnosis of the Lycodinee to others who can afford the necessary time. 
I have only been able to examine the appendices Pyloricew, which in the present species of the genus 
Lycodes are always two and very small, with exception of Z. esmarkey Coll., where they are wanting 


altogether. 


Geographical Distribution. A not unimportant factor to be taken into account in deter- 
mining a specimen, is where it was found, each species hawing its characteristic, horizontal and vertical 
distribution, as will be mentioned in detail in the special part. A summary is given on p. 9—109 for 
orientating the species which inhabit the various seas within the entire area; but though this 
summary is based on a large amount of material, the possibility is of course not excluded that future 


investigations may still find «new» forms within these seas. 


Lycenchelys Gill and Lycodonus Goode & Bean. 


To the genus Lycenchelys I have referred 4 European and Greenland species: Z. wurena Coll., 
L. sarst? Coll., L. kolthoffi Jensen and L. zugolfanus Jensen, the determination of which does not 
cause great difficulty. A good specific character is formed seemingly by the large pits of the lateral 
line along the upper jaw and under the eye. In Z. zzgolfanus their number is 8, in the others only 
7. Other good characters are to be found in the distance of the dorsal fin from the snout, the relative 
length of the head and the number of rays in the pectoral fins. The colouration in /. sured 1s 
uniform, and this species also is restricted to great depths (340—620 f); what the condition is in Z. 
tngolfianus is not known, as only one adult specimen (uniformly coloured) has been found; ZL. £odthoffh 
has a strongly spotted (marbled) colouration; Z. savsez has dark markings in the young becoming 
indistinct in the older stages. Each of these four species has its own separate area of the sea, so 
that one can conclude from the region alone which species is to hand. — Ci. for the rest, the synoptical 


table which is given later. 
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Of the genus Lycodonus only two species are present from the region here considered: Z. 
flagellicauda Jensen which inhabits the polar depths from Spitsbergen down to Iceland and the Feroe 
Channel, and LZ. ophzdium Jensen of which only a young specimen from the depths of the Atlantic 


Ocean (south from Iceland) has been found. Cf. for the rest, the synoptical table. 


Biology. 


The Lycodzue are bottom-fishes which swim by vigorous movements of their strong tail. As the 
fishing apparatus often brings them up alive to the surface, even from great depths, one can well 
believe that they are tenacious of life. Zycodes /rigidus, for example, which is essentially a deep 
water fish, was kept alive during the Norwegian North-Atlantic Expedition by being placed in some 
water in a tub; according to Collett, they generally remained at rest in a half coiled-up condition, 
somewhat like Zoarces viviparus. During the «Michael Sars» expedition of 1902 I placed two Lycodes 
esmarkit, taken from 275 fathoms depths, in a tub with water and they remained alive several hours; 
other individuals of the same species showed themselves extremely active on being preserved and 
remained living for a long time. 

According to the observations of Collett, myself and others, the Lycodzne live chiefly on 
crustacea: copepods (Cadanus), cumacez, isopods, amphipods and decapods (Azppolyte, Hymenodora etc.). 
In the alimentary canal of the following species only the remains of crustacea were found: Lycodes 
rosst, L.veticulatus, L. semtnudus, L.agnostus and Lycodonus flagellicauda. Lycodes vahlit and Lycen- 
chelys sarsizZ feed both on crustacea and small bivalves. Lycodes frigidus according to Collett, lives 
chiefly on crustacea, but he has also found in them the remains of a cephalopod; during the Ingolf 
Expedition a Goxatus was found in one, and I have taken from their stomachs the beaks of ink-fish 
and remains of fishes. Collett found fish remains in Lycodes littkent’. Lycodes eudipleurostictus 
feeds on crustacea, but one just as frequently finds in them the tubes of tubicolous worms, and once 
I have taken a Przafulus from its stomach. Lycodes esmarkiz seems to feed exclusively on echinodermis, 
especially ophiuroids, partly also on Aztedon and Echrnus,; both Collett and I myself have found 
their stomachs and intestines crammed full of broken skeletons of these animals. 

The Lycodine are not despised either by other fishes. At West Greenland they are found not 
rarely in the stomachs of the «Greenland shark» (Somnzosus microcephalus), and I have once taken 
a “ycodes (indeterminable) from the stomach of a cod. 

Concerning the beginning of the spawning period but little is known. Collett says that 
Lycodes esmarkit spawns in the early winter months at Finmark, and that Z. vahii? (= L. gractlis) spawns 
during July—October in the Skagerak; I have found the last named species with ripe roe in the 
beginning of July (Iceland). In the «cold area» (the Polar Depths) the breeding time may begin at 
the end of August, as I have observed the ripe roe at that time in ZLycodes frigtdus and L. 
eudipleurostictus. 

The Lycodive are oviparous. The eggs are of considerable size and consequently relatively 


few in number. Collett has found ovarian eggs in Lycodes esmarkit which were 6 mm. in 


| 
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diameter and he puts their number at about 1200. In a specimen of Lycodes frégidus, 500 mm. 


The 


species; in Lycodes vahft (from Iceland) I have found them to be 4,51mm.in diameter, in 1. ead¢pleuro- 


long, I have counted 500 eggs each ca. 7mm. in diameter. 


ges eges are large also in the smaller 


séictus 5 mm. in diameter (the number ca. 250) and in Z. agnwostus 4,5 mm. in diameter. 

The eggs are laid without doubt on the bottom, as no pelagic egg is known which could be 
ascribed to the Lycodzv@. The brood also must apparently live on the bottom; tolerably small young, 
for example, have often been taken in the trawl which is dragged on the bottom, never however in 


the pelagic net. 


Distribution of the Species of Lycodinz in the North European 


and Greenland Waters. 


A. Species taken within the 300 fathom line. 


lanl 


Kattegat (as far as the deep channel E. from 
Leeso): 


Lycodes vahlit Reinh. (= L. gracrl’s M. Sars). 


8 Kara Sea: 
Lycodes pallidus Coll. 


vosst Malmer. 


ey oe ger Rak: — semtnudus Reinh. 
Lycodes vahlit Reinh. (= L. gracttis M. Sars). Goes 
Lycenchelys sarstt Coll. g. Spitzbergen: 
Norway: Lycodes pallidus Coll. 
Lycodes vahtiit Reinh. (= L. gracrl’s M. Sars). 7 eee a 
—  esmarkid Coll. (Finmark and towards ' ae 
Beek — semimudus Reinh. 
— ross? Malmgr. (Porsanger Fjord in 10. Jan Mayen: 
East Finimark). Lycodes rvettculatus Reinh. var. sacro- 
Lycenchelys sarsiz Coll. cephalus mihi. 
4. Norway-Shetland Slope (««Eggen»): rr. Northerly East-Greenland: 
Lycodes esmarktr Coll. Lycodes pallidus Coll. 
5. Feroe Isles: — eudipleurostictus Jensen. 
_- veticulatus Reinh. var. macro- 
Lycodes esmarkit Coll. pephiteeehh 
6. Feroe-Iceland Ridge: —  seminudus Reinh. 
Lycodes esmarki? Coll. Lycenchelys kolthoffy Jensen. 
Face aad: 12. West-Greenland: 


Lycodes vahht Reinh. (= L. lugubris Liitk.). 
— esmarkizt Coll. (KE. from Iceland). 
a pallidus Coll. |N. from Iceland, in the 


cold» area)). 


The Ingolf-Expedition. II. 4. 


Lycodes vahlit Reinh. (S. W. Greenland). 
= eudtpleurostictus Jensen. 
vetecudatus Reinh. 


semtnudus Reinh. 
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B. Species taken beyond the 300 fathom line. 


1. «Polar Depths» or the «cold: area» !): | Lycodes seminudus Reinh. 
Lycodes frigidus Coll. | Lycenchelys muvena Coll. 
( esmarkiz Coll. (juv.; Feeroe-Channel)). Lycodonus flagellicauda Jensen. 
—  eudipleurostictus Jensen. 2. North Atlantic Ocean: 
— pallidus Coll. Lycodes microcephalus Jensen. (S.W. from 
—  platyrhinus Jensen (between Iceland Iceland). 
and Jan Mayen). Lycenchelys tngolfanus Jensen. (Davis Straits). 
—  litkenté Coll. (W. from Spitzbergen). Lycodonus ophidium Jensen. (S. from Iceland). 


Systematic Part. 


Fam. Zoarcide@ Swainson (1839). 


Subfam. Lycodinew Jordan & Evermann (1898). 


Body elongated, zoarciform or anguilliform, covered to a more or less extent 
by small round, non-imbricate scales, which are sometimes wanting. Lateral line 
ventral, mediolateral or double, often less distinct. Fin-rays soft and jointed; the 
unpaired fins are continuous, and the dorsal fin has no depressed portion; pectoral 
fins well-developed; ventral fins present, with few short rays, jugular in position, 
Gill-membrane firmly united below to the throat. Teeth on the mandible and inter- 
maxillary, often also on the vomer and palatal bones. Pseudobranchiz present; no 


swimbladder; pyloric appendages rudimentary (2) or absent. 


Key to the determination of the European and Greenland genera of Lycodine. 


I. Body zoarciform, height over the anus contained ca. 7—121/, times in the total 
length. Lycodes Reinh. P. ro. 
II. Body anguilliform, height over the anus contained ca. 16—30 times in the total 
length. 
A. Branchiostegal rays 6. Lycenchelys Gill. P. 82. 


B. Branchiostegal rays 5, Lycodonus Goode & Bean. P. 93. 


Lycodes Reinhardt. 


Lycodes Reinhardt, Overs. K. D. Vidensk. Selsk. Forhandl., 1830—31, p. 74 (vah@zz). 

Lycodalepis Bleeker, Versl. K. A. W. 2e Rks., VIII, 1874, p. 369 (wezecoszs). 

/yctas Jordan & Evermann, The Fishes of North and Middle America, Part III, 1898, p. 2463 (semzznudus). 
1) By «Polar Depths» I understand the deep waters which are bounded to the south, not by the polar circle, but by 


the submarine ridge between Greenland-Iceland-Feroe Isles-Shetland; because north of this ridge, polar water with a tempera- 
ture under 0° C. (the «cold area») is constantly found at the bottom where this lies more than c. 300 fathoms under the surface. 


LYCODIN A. II 
Body moderately elongated (zoarciform), height over the anus ca. 7—12'/, times 
in the total length. Teeth on the intermaxillary and mandible, vomer and palatines. 
Underjaw without barbules. Scales small, covering a greater or less part of the trunk 
and tail, sometimes wanting. Lateral line ventral or mediolateral or both medio- 


lateral and ventral. Branchiostegal rays 6. 


The characters which are of special importance for distinguishing between the numerous 
species of this genus have been mentioned in detail in the introduction (p.3—7). A detailed diagnosis 
is given under each species and I shall here endeavour (p. 11-—12) to draw up a «Key» for the deter- 
mination of the North European and Greenland species — the many difficulties in the way of separa- 


ting such nearly allied species must be the excuse for the apparent shortcomings. 


Tentative key for the determination of the European and Greenland species') (and varieties) of Lycodes. 


I. Vahlit-esmarkit group: Lateral line ventral or both ventral and mediolateral. Distance between 
the snout and the anus 36,5—45 (47)°/, of the total length. D. 94—118; A. 81—102. 
A. Lateral line single, ventral. 
a. Rays in the pectoral fins 23. (East coast of North America; 516—1423 fathoms). 


L. atlanticus -Jensen; p. 25. 
b. Rays in the pectoral fins 17—21. 


1. Colour (at all ages) uniform, without spots or bands. (Polar Depths from Spitzbergen to 
Iceland and Feeroe Isles; (260?) 450-—1455 fathoms). “. frzgrdus Coll.; p. 22. 

2. Body with dark cross-bands, in adults ring-shaped markings or more uniform; in the 
anterior corner of the dorsal fin almost always one or more dark spots. (Kattegat, 
Skager Rak, Norway, Iceland, southerly West-Greenland; 30—300 fathoms). 


L. vahtit Reinh.; p. 13. 
B. Lateral line double, ventral and mediolateral. 


a. Body naked. (Polar Depths between Jan Mayen and Iceland; ro1o fathoms). 


E L. platyrhtnus Jensen; p. 51. 
b. Body with scales. 


a. Pyloric appendages absent. Rays in the pectoral fins 22—23, in the dorsal 113—118, in 
the anal 97—102. Hind-margin of pectoral not indented. (Finmark and towards Bear Island, 
Norway-Shetland Slope, Fzeroe Channel, east of the Feroes, Feeroe-Iceland Ridge, east of 
Iceland, Nova Scotia; 150-300 (620) fathoms). L. esmarkit Coll.; p. 27. 

8. Pyloric appendages present. Rays in the pectoral fins 20—22 (23), in the dorsal 1r0oo—103, 
in the anal 88—g2. Hind-margin of pectoral indented. (Polar Depths west from Norway, 
north from the Feroe Isles and east from Iceland, Spitzbergen, northerly East- and West- 


Greenland; 150—470 fathomis). L. eudtpleurostictus Jensen; p. 33. 

1) A North American species, Z. ai/anticus Jensen, is included in the key because I know it at first hand. JZ. smzcvo- 

cephalus Jensen (from the Atlantic Ocean south from Iceland, 799 fathoms; p. 53) is omitted, because the course of the lateral 

line in this species cannot be determined with certainty — only one small specimen being known; for the rest, it is easily 
distinguished from all the above species by reason of its small head, which is only 17,3°o of the total length. 
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Pyloric appendages present. Rays in the pectoral fins 17-21, in the dorsal 94—r01, in 
the anal 81—86. 

Belly naked on the underside. 

1. Longitudinal diameter of the eye 4,5—3,1°/. of the total length. (Kara Sea, Polar 
Depths west from Norway, north from the Feroe Isles and north from Iceland, 
Spitzbergen, northerly East-Greenland; 18—495 fathoms). 

L, pallidus Coll.; p. 38. 


Longitudinal diameter of the eye 5,6—4,7°/, of the total length. (Polar Depths 


S) 


south from Jan Mayen; 371 fathoms). L. pallidus Coll. var. 
similis mihi; p. 39. 
Belly with scales also on the underside (either the whole or in all cases the greater 
portion). (Polar Depths west from Norway, north from the Feeroe Isles and east from 
Iceland; 537—957 fathoms). L. pallidus Coll. var. (vel sp. n.) 
squamtventer mihi; p. 39. 
Reticulatus group: Lateral line mediolateral. Distance between the snout and the anus 43—52°/, 
of the total length. D. g0—g97; A. 70—78. 
a. Body naked. (Kara Sea, Ice Sea of Siberia; 15—100 fathoms). LZ. agnostus Jensen; p. 79. 
b. Body more or less covered with scales. 
uv. Length of the pectoral fin 16,8°/, of the total length, number of rays 23. (West from Spitz- 
bergen; 459 fathoms). L. littkent? Coll.; p. 59. 
jf’. Length of the pectoral fin 14,4—13°/, of the total length, number of rays 17—-21. 
Colour marked by dark cross-bands. Rays in the pectoral (17) 18—1g (20). (Kara Sea, 
East Finmark, Spitzbergen; 5—100 fathoms). L. vosst Malmegr-; p. 55. 


The dark cross-bands (in older individuals) form network patterns. Rays in the pectorals 


1. Longitudinal diameter of the eye 2,74 °/, of the total length. (West Greenland; 


100 fathoms). 
L. veticulatus Reinh.; p. 61. 


nN 


Longitudinal diameter of the eye 4,3--4,8 °/, of the total length. (Northerly East 


Greenland, Jan Mayen; 40—150 fathoms). L. vettculatus Reinh. var. 
macrocephalus mihi; p. 66. 


y Length of the pectoral fin 11,8—9,6°/, of the total length, number of rays 19—22. (Kara 
Sea, Polar Depths between Norway and Feroe Isles, east from Iceland and south from Jan 
Mayen, Spitzbergen, northerly East Greenland, West Greenland; 1oo—6oo fathomis). 


L. seminudus Reinh.; p. 71. 
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Lycodes vahlii Reinhardt. 
Tab. I, Fig. 2a, b, ¢ & Tab. II, Fig. 1, b. 


Fig. 1 & 2 in text. 


1831. Lycodes Vahli? Reinhardt, Overs. Kgl. D. Vidensk. Selsk. Forh. 183031, p. 74. 

1835. L. Vahée? Reinhardt, Overs. Kgl. D. Vidensk. Selsk. Forh. 1834—35, p. 77. 

1838. ZL. Vahiiz Reinhardt, Kgl. D. Vidensk. Selsk. Skr. VII, p. 153, Tab. 5. 

1866. L. gractlis M. Sars, Forh. Vidensk. Selsk. Chria. 1866, p. 40, Pl. 1, Fig. 1—3. 

1875. “. gracilis Collett, Norges Fiske; Tillaegsh. til Forh. Vidensk. Selsk. Chria. 1874, p. roo. 
1880. ZL. Vahi? Liitken, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 3rr. 

1880. L. lugubris Liitken, ibid. p. 315. 

1891. LZ. vossz Lalljeborg (nec Malmgren), Sveriges och Norges Fiskar, III, p. 78s. 

1895. L. Vahée? Smitt, Skandinaviens Fiskar, II, p.613 (partim). 

1898. ZL. gracelzs Liitken, The Danish Ingoif Expedition, II, 1, p. 22. 

1899. L. graczl7s Collett,-Vidensk. Selsk. Skr. Chria. No.6, Pl. I—III. 

tgor. L. Vahlie’ forma gracré7s Smitt, Bih. K. Sv. Vet-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 22. 
tgor. L. vahlte Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn. p. 202 & Duele: 


The height over the anus amounts in general to 8—11°, of the total length. 


» 


The length of the head in the males is 19,6—23,8%, in the females 18,8—21,4°, of the 
total length. The tail is considerably longer than the head and trunk together, the 
distance from the snout to the anus being in males 37,8 —42,3 %, in females 36,5— 
41,7°%, of the total length. The young have 8—r1o broad, dark cross-bands over the 
body; these bands in the adults either disappear entirely or dissolve into ring-shaped 
stripes andirregular spots; on the anterior corner of the dorsal fin is almost alwaysa 
black-brown patch, behind which there often is one or two more dark spots. Scales 
begin to appear at a total length of ca.6omm,; at a length of ca. 100 mm. the tail and 
the trunk are completely covered by scales, as also the base of the unpaired fins. 
Lateral line ventral. Pyloric appendages 2. The length reaches 520mm. 
D. 95—117. A. 84—98 P.17--20 Vert. 98—116. 


Distribution. Southerly West-Greenland, Iceland, Scandinavia; 30—300 fathoms. 


L.vahlit typica: maximum length 520mm. D. 117—113; A.98—go; P. 20--19. Vert. 116—112. Greenland. 
— lugubr’s: maximum length 355mm. D. 105—103; A. go; P. rg—18 (17). Vert. 105. Iceland. 
—  gractl’s: maximum length r96mm.') D. 97—95; A. 86—84; P. (19) 18—17. Vert. roo—98. 


Scandinavia. 


Remarks on the Synonymy. 


In 1866 a Lycodes, taken in the Christiania Fjord, was described by M.Sars under the name /, gracilis. It was a 
very young specimen, only 43 mm. long, characterised by ro saddle shaped cross-bands on a whitish background. The species 
was not rediscovered until in 1888, when Conservator Storm took 4 specimens, 97—137 mm. long, in Trondhjem Fjord; a fifth, 
very small individual was taken in the same fjord 6 years later. Lastly, during some of the practical fisheries investigations 


1) Cf. however Appendix, p. 21. 
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carried out by Dr. CG. Joh. Petersen and Dr. Johan Hjort in 1897—98, a very large number of individuals was taken 
in the Kattegat, Skager Rak and Christiania Fjord. Based on this rich material, Prof. R. Collett published in 1899 a detailed 
description with numerous figures of the species and of its changing appearances from the young stages up to the reproduc- 
tive period, the latter stage being reached in these waters at a length of 125—150 mm.; the largest specimen was 178 mm. !) 
During the same period, the geographical distribution of this species became widened to embrace Iceland and West Green- 
land2); Collett had obtained from Iceland in 1891 a young specimen from B. Grondal of Reykjavik, and the Ingolf expedi- 
tion took 2 specimens 143 and 244 mm. long in Davis Straits in the summer of 1895; the last specimens were determined 
by the present author as Z. gvacr/is and were published under this name in the report on the ichthyological results of the 
Ingolf expedition (Liitken l.c.). 

Prof. Collett in the same treatise, examined the relation of Z. gracz/is to allied species. Lack of sufficient material 
obliged Collett to leave unsettled whether or not Z. gvacél’s is identical with Z. ross? Malmgr. and Z. pallidus Coll., both 
known from Spitzbergen. Further it is possible, he states, that Z. graci/is may be shown to grow elsewhere to a greater 
size and be identical with some earlier described form, whose young stages are as yet unknown. 

On the first possibility, I am unable to give Prof. Collett any support, as Z. vossz is in all probability the young 
stage of another species (= Z. ce/atus mihi)3) and L. pallidus is a good species as I shall show later. 

On the other hand, Z. gracié/és is in my opinion identical with the species long known from Greenland 
which Reinhardt (sen.) set up as the type of the genus, namely Z. vahfiz4). Our Museum possesses half a score of 
specimens of this Lycodes, and 7 of these were examined by Reinhardt and Liitken whilst 3 are of more recent date 
(1885); the value of the material is diminished by the bad preservation of the specimens on the whole, but it is quite sufficient 
to sustain the certainty of the contention here set forth. 

Further, I am in a position to furnish proof that the Z. /wgaéris from Iceland (@fjord), described by Liitken 
in 1880, must also be referred to ZL. vahltit. 

We see therefore the peculiar phenomenon that one and the same fish has been ascribed to 3 different species, 
according as it lives in the waters of Scandinavia, Iceland or Greenland. The reasons for this are twofold: partly because 
the separate authors have had only a limited material to decide upon; partly because the specimens fall into three groups, 
which severally present certain differences, and each of these groups possesses its own geographical and separate region. 

As a contribution to the knowledge of the importance of geographical elementss) for the formation of separate races 
the present example is not without interest, and we shall therefore look into this point a little closer later (p. 19). 

I shall proceed now to treat of the separate forms, employing as titles the names they have hitherto borne. 


Lycodes gractlis M. Sars. ' 
The form from Scandinavia is so well known from Collett’s latest researches (1899) that I 


need not dwell upon it. Collett’s treatise I shall suppose as known in the following pages. 


Lycodes vahlit Reinhardt. 
Tab. I, Fig. 2 a, b. 

At the time when I was assisting Prof. Liitken with the revision of the manuscript of «The 
Ichthyological Results» of the Ingolf Expedition, I saw that two small Lycodes, taken in Davis Straits 
out from Sukkertoppen in 88 fathoms, must be ascribed to Z. gracz//s with which I was familiar 
through the numerous specimens from the Skager Rak presented by Dr. C. G. Joh. Petersen to the 
Zoological Museum. Prof. Liitken sent these two specimens to Prof.Collett who was then busy with 
his monograph on Z. graczdzis; Prof. Collett acknowledged the correctness of the determination and 
has mentioned the discovery in his treatise. 

At the same time, subjecting the other preserved material in the Museum of Lycodes from 
Greenland to a hasty review, it struck me that the youngest of the specimens labelled under the 

1) A somewhat larger specimen, 196mm. long, was taken later (1900) in the Gullmar Fjord (Bohusliin); it is preserved 
in the Riks-Museum at Stockholm, where I have had the opportunity of seeing it. 

2) By an error in writing Collett has «East-Greenland» (I. c. p. 8). 

5) Later: A rich material recently obtained has made it clear to Prof. Collett also that Z. voss7 is an independent species. 

4) It might appear as if Prof. Smitt had already published a similar opinion, but his <Z. vahf7> is not the same as 


L. vahiit Reinhardt. See further p. 15, note 1. 
5) By «geographical elements» I understand the sum of the natural conditions in the region. 
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name LZ. vahfz Reinh. were apparently not distinguishable from the Ingolf’s two Z. gracré’s. At that 
time I had no opportunity of following up the matter; but now that I have examined it more 
thoroughly I find that my first impression was correct. 

Proportions of the body. In order to display the proof of the correctness of this position, 
I give here the measurements of a number of specimens, in part the two from the Ingolf, identified 
by me as Z. graczé’s, in part the earlier ones ascribed by Reinhardt and Liitken to 4. vahliz. 


Measurements of Z. vah/77 Reinh. from West Greenland: 


| } | | 


Total length...... ; : in mim. | T43 | 197 | 235 | 244 | 260 9295 | 310 335 365 385 410 | 415 
Length of the head...... | 28 37 45 | 49 | 52 58.5| 65 66 87 go go So 
Distance from snout to anus........ | 54 72 | 88 95 | 99 | 118 | 127 | 128 152 157 160 | 170 
Height over the anus.............. | PSs LO. eee | eau lw 22 25 | 32 31 35 30 33 44 


} 


The length of the head is therefore in females 188—21°/,, in males 19,6—23,8°), of the total 


length; in the specimens from Scandinavia the figures, expressed in °/, from Collett’s statement of 
measurements, are 18,8—21,4 °/, and 20,4—22,7 °/, respectively. Further, the head and the trunk 
together (i.e. distance from snout to anus) is in the Greenland specimens 36,4—41,6°/,, in those from 
Scandinavia 37,1—41,3°', of the total length. — In other words, there is as close an agreement as is 
possible between the Greenland Z. vahii? and Scandinavian ZL. graczd’s, with regard to the most 
important measurements of the body’). 

Colour-markings. The smallest, Greenland specimen (one from the Ingolf Expedition) is a 
male 143 mm., figured in Tab. I, fig.2a. The body is adorned with broad, dark cross-bands, 2 on the 
trunk and 7 on the tail; on the tail posteriorly the bands extend right across and out to the borders 
of the unpaired fins, further forward they reach below to only a little under the median line; for the 
rest, each band has a light part in the centre which is not much darker than the grayish yellow ground- 


colour of the back and sides. In the anterior part of the dorsal fin are 3 very dark, elongated spots, the 


1) In his work «Skandinaviens Fiskar» II, 1895, p. 615, Prof. F. A.Smitt has expressed the conjecture that Z. gvacé/zs, 
which was only known at that time (in the literature) from the original specimen of Sars, is the young stage of L. vehi. 
In a later note «On the Genus Lycodes» (Ann. Mag. Nat. Hist. (7) V, 1900, p. 57), written after the appearance of Collett's 
treatise on ZL. gracilis, the same statement is repeated, but at the same time, Z. gracé/’s is given in his analytical table as a 
peculiar form (4oreats) of L. vahlit, specially characterised by this that the length of the head is «usually» less than 22° o of 
the total length, whilst in Z. vahli? tyfica (forma arctica) the length of the head exceeds 22° of the total length; with regard 
to the first form it is correct that the length of the head is usually less than 22° of the total length (see above); but it does 
not agree with the results of my measurements to say, that the length of the head in Z. vah/izv exceeds more than 22° of 
the total length (see above) — for the simple reason that Smitt’s «Z. vahdi’» is not the same as Z. vahitti Reinhardt, as we 
shall soon see. — Lastly, in his latest contribution concerning the systematic relations of the genus, Smitt speaks thus: «Within the 
limits of the former species (i.e. Z. vahdi?) it is easy enough to distinguish a local form, grac/is, living in the more southerly 
localities on the European side of the Atlantic ..... and perhaps by this geographical selection from the true home of the 
genus stopped in the evolution and retaining the juvenile characters». (On the genus Lycodes. II. Bih. K. Sv. Vet.-Akad. 
Handl. Bd. 27, Afd. 1V, No. 4, 1901, p. 20). About the same time I expressed a similar idea, as I also looked on LZ. gract/ts as 
a local form of Z. vahéii (but as a dwarf form indeed, not as a form which had preserved the characters of the young of Z. vahlit ; 
cf. Vidensk. Medd. Naturh. Foren. Kbhyn. rgor, p. 202 and the present treatise p. 1g), and in a footnote (lc. p. 203) I cited Prof. 
Smitt’s opinion as agreeing essentially with my view; but since I have had the opportunity, thanks to Prof. Smitt, of 
examining his «Z. vahdii tyfica», at Stockholm, I must take back my earlier half-agreement with his view; the form mentioned 
is not LZ. vahiii Reinhardt at all, but contains heterogeneous elements, chiefly specimens of Z. pad/idus Collett and L. eudt- 
pleurostictus mihi — two species which, in my opinion, show no special relationship to Z. va//?? Reinhardt. 
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and and 3rd of which are in line each with its cross-band, whilst the rst, in the very front corner of 
the fin, is in line with the posterior edge of the foremost cross-band. Specimens from the Skager 
Rak show the same colour-markings as the foregoing, but the comparison must be made with much 
smaller specimens, because the cross-bands in those from the Skager Rak have already disappeared 
as a rule at the same size as the above. 

The next larger specimen is a female of 197 mm. long, determined as L. vahii? by Litken. 
The colour-markings are as in the foregoing; the dark cross-bands are however somewhat fainter, but 
that may perhaps be due to their longer preservation in spirit. 

Observation of the remaining specimens shows that the colour-markings of the young become 
more and more indistinct with age, especially in the males. Even in the largest female, 415 mm. long, 
there are still traces of the dark bands, although they are partly resolved into ring-shaped markings. 
The larger males, on the other hand, are darker than the females on the whole, so that the bands, 
partly in the form of rings, can scarcely be discerned or have entirely disappeared; at the same time, 
the belly is often of a sharply delimited, relatively light, sometimes even quite white colour (Tab. I, 
fig.2c). The dark spot on the anterior corner of the dorsal fin is very conspicuous both in the male 
(Tab. I, fig. 2c) and female (Tab. I, fig. 2b), sometimes also the second and third spot. 

The scaly covering has already attained essentially to its fullest extent in the 143 mm. long 
specimen (Tab. I, fig. 2a), as it extends forwards to the neck (on a line across the gill openings), to the 
bases of the pectoral fins and of the ventrals as well as out on to the unpaired fins. 

The lateral line is as in «Z. graczl7/s»: it courses along the ventral:border of the tail and 
rises dorsally over the anus in order to reach the upper notch of the gill-opening'). 

The number of fin-rays differs somewhat from that in the Scandinavian specimens, which is 
probably in relation to the fact that the Greenland form, taken on the whole, is a stronger race; 
in this regard also, the Iceland specimens are transition-forms so that no specific distinctions can be 
grounded on these differences. This point will be further considered later (p. 19). 

Since the general appearance of the body offers no mark of distinction either — that the 
species reaches a very much greater size at Greenland than at Iceland (cf. p. 19) denotes again only a racial 
difference — I look upon it as certain, that the Greenland /. vahZz7 and the Scandinavian L. gractlis 


belong to the same species. 


Lycodes lugubris Ljiitken. 
Lab. LU, Eig: ta, b: 
3efore treating of this form I think it opportune to refer to some Lycodes which have recently 


been received at the Zoological Museum from the east coast of Iceland. They were procured by 


1) This seems to dispute Liitken’s observation: «As Hr. Collett has called to my attention, there is some reason 
for considering there is another lateral line, a mediolateral, in one of the present specimens (Nr.7) ......- (Vidensk. Medd. 
Naturh. Foren. 1880, p. 312) and Collett’s still more definite assertion: «it must however be admitted, that one of the 
typical specimens of Z. vah/ii exhibits traces of a mediolateral line» (The Norw. North-Atl. Exp., Fishes, p. $6). From an exact 
examination of the specimen concerned, I have come to the result that Collett’s observation was perfectly correct; but at the 
same time I am nevertheless of the opinion that this specimen is not Z. va//77 at all — in spite of the fact that it is one 
of Reinhardt’s type-specimens — but on the contrary, is identical as species with the fishes brought home by the «Norwegian 
North-Atlantic Expedition» from Spitzbergen, which Collett took for young specimens of Z. esmarhii Coll., but which I have 
been obliged to distinguish as a special species (see further under Z. eadiplenrostictus p. 36). 
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stud. mag. R. Horring during his cruise on the navy-schooner «Diana». Their number is half a score, 
of various sizes, and they are readily recognised as being of the same species as LZ. graczl/s. Measure- 
ments of some of the specimens will shew the exact agreement with those from the Skager Rak. 


Measurements of Lycodes from Iceland, identified as «Z. gracz/is» M. Sars: 


fd baile Sale | 


otal Men othe a. wise esi Bs ae a in mm. | 87 95 | 121 | 130 | 180 190 200 210 
Length of the head......... oreo » a7 19,5| 23 | 27 | 375) 375| 38 43 
Distance from snout to anus..... ; | 335| 36 | 47 53 69 76 76 79 
Height over the anus......... a: 8 85| 11 | 3 15 17,5 | 19 21 


The length of the head therefore, amounts to r9—20,5°/, of the total length in the females, 
and to 20,8°/, in the males; in specimens from Scandinavia these proportions, reckoned in percentages 
from Collett’s data, are 18,8—21,4°/, and 20,4—22,7 °/, respectively. Again, the head and the trunk 
together (i. e. the distance from the snout to the anus) amounts to 37,6—40,8°/, of the total length in 
the Iceland specimens, and to 37,1—41,3°/, in the Scandinavian. ‘The narrower limits to the percen- 
tages in the Iceland specimens arise naturally from the fewer individuals on which the measurements 
are based. In regard to the general form of the body, course of the lateral line etc. they agree exactly 
with the specimens from the Skager Rak. 

The colour-markings in the Iceland specimens do not differ from those of the Skager Rak 
specimens. The youngest individuals (ca.gomm.long) are provided as a rule with 8 to 9 broad, dark 
cross-bands, but these are already not very conspicuous; in older individuals they can just be seen 
or have wholly disappeared. On the dorsal fin anteriorly there are 2 (sometimes 3, sometimes only 1) 
black spots; this marking seems tolerably constant, even when the others disappear (Tab. II, fig. 1 a, b). 
The youngest individual farther, possesses a light stripe across the neck. The ground colour is brownish 
above, gray-yellow below. 

The scales appear at the same size as in the Scandinavian specimens. A young specimen of 
87mm. shows some portions here and there where the skin is still naked, but in a slightly older 
specimen of 95 mm. the scales are complete. 

From an examination of these specimens I have arrived at the same conclusion as Collett 
from his investigation of his specimen from Iceland, viz. that a Zycodes identical as species with Z. 
gractlzs occurs at this island. 

Accepting this as a fact, we may now enquire more closely into the single Lycodes formerly 
known from the coast of Iceland, namely Z. Zwgubr7s Litk. 

Of the 5 specimens, 4 males and 1 female, which in 1880 formed the basis for the establishment 
of this species by Liitken, only three, 2 males and 1 female now remain; a mounted skeleton in the 
Museum labelled «Z. Zugaubr7s» is certainly identical with the fourth specimen but the fifth is no 
longer in the Museum. 

Liitken has remarked that his Iceland Lycodes stood near to LZ. vahézz in respect to body 
form, scale-covering and course of the lateral line. 
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As a determining character, he first names the colour which, in the Iceland specimens is 
of a perfectly uniform grayish or gray-brownish, without bands, network or the like, either on the 
back or fins; the only marking apparent to the eye is that the under part of the belly and head are 
somewhat lighter, though to a varying degree in the different individuals, and a whiter part especially 
is present at the corners of the mouth, embracing generally the limbs of the underjaw and the 
overlip and with a tolerably sharp boundary where it meets the darker head above». It may be 
remarked meantime that Z. vah/zz — according to Litken’s own perfectly correct statement — has 
only dark bands in the young, and that the bands «in the old (at least in the males) seem to dissolve 
entirely into an uniform dark colour». Since he pointed out the probable difference in the colouring, 
Liitken has obviously compared the Iceland specimens with young Z. vahfZzz; if the comparison 
however had been made with older Z. vahZzz — which would have been better, since Z. lugubris 
Liitken consisted only of developed specimens — the result would have been quite different, namely 
that there was the most perfect agreement between them; even the white part along the limbs of the 
underjaw and the overlip are found in individual larger males of Z. vahZ@z7. An important patch of colour, 
which Liitken either overlooked or attached no weight to, has also to be mentioned: in the anterior 
corner of the dorsal fin the characteristic dark spot of Z. vahiit-gractl’s, so often referred to above, is 
clearly seen in two specimens, less clearly in the third, of Z. Zugubris. 

Again, according to Liitken, the Iceland form differs from the Greenland in having fewer 
rays in the pectorals, namely 17—18 against 19—20 in L. vahiiz. The break is rather small by itself 
to make one think this «a good specific character to distinguish it from Zevahizz». It is due to chance 
also that all Liitken’s specimens showed the low number. One specimen sent from Arnarfjord in the 
North-West Land in 1894, and ascribed by Lititken himself to Z. Zugubris, possesses 19 rays in the 
pectorals; I find the same number in a specimen which came from the same fjord as those of Liitken, 
namely QOfjord, and would be ascribed to Z. dugubris Liitk. — Since the numbers of the rays in 
the pectorals thus overlap in the two forms, this loses essential importance as a specific determining 
character. 

A further specific character is found by Liittken in this, that whilst the row of palatal teeth 
is as a rule longer than that on the intermaxillary in Z. vah7, very rarely if ever, shorter than 
on the latter, in LZ. Zugubris it is always somewhat shorter than that on the intermaxillary. To 
obtain this result Litken must certainly have had before him male individuals of LZ. lagubrzs, 
and of Z. vahézz females more particularly; because in the single 9 Z. dwguérzs, in the collection of the 
Museum, the row of teeth on the palatal is of the same length (a little longer indeed on the one 
side) as that on the intermaxillary; and contrariwise, I find that the row on the palatals is distinctly 
shorter than that on the intermaxillary in all older males of Z. vahizz. This, which Liitken had 
taken for a specific distinction, is thus reduced to a sexual character, which appears equally in the 
one form as in the other. 

I think I have thus sufficiently explained the untenableness of Liitken’s expressed reasons 
for considering Z. Zagubris distinct from L. vah@zz. There remains only to show from measurements 


of L. dugubris, that it and L. vahliz-gractil’s are in perfect agreement. 
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Measurements of LZ. Zugudbr7s Ljiitk.: 


Total length 


See Re Salar hea eee nar ee ss in mm. | 300 | 312 320 | 330 355 

\ 
Length of the head..... .... . — 70 59 74 75 50 
Distance from snout to anus ........... | 127 130 128 135 147 
Mieight over the anus) sys.ccciss cee nena = | 27 34 27 29.5 33 


The length of the head is thus 18,9 °/, in the females, 22,5—23,3 °/, in the males, of the total 


length; the distance between the snout and the anus is 4o—42,3°/. of the total length. These num- 


bers thus agree very closely with those of adult 7. vahdi7. 


Remarks on the variation of the species. 


From the examination just completed it will be evident that ZL. vahlii-lugubris-gractl’s cannot 
be regarded as separate species. At the same time, it must be put forward that the members of this 
chain represent 3 races, each possessing its own geographical and separate region, namely Greenland 
(L. vahlit typica), Iceland (L. vahli? lugubris), and Scandinavia (L. vahlit gracilis). 


First of all, there is a remarkable variation in regard to size. The species reaches its 


maximum size at Greenland to over '/, m. (ca. 52cm.) long; at Iceland the maximum is 35,5 cm., and from 


Scandinavia no greater specimen than 19,6 cm.') is known. Since these measurements are based on a 

large number of specimens they can scarcely be regarded as resting on chance, but one may believe 

that the species decreases in size as it approaches the more easterly (and southerly) regions. 
Parallel with this decrease in size there is a diminution in the number of fin- 


rays and vertebra, as will be seen in the following tabular review. 


\| 
| Greenland | Iceland 


| 


| Scandinavia 
L.vahliti | L. vahlit L. vahlit 
typica | lugubris gracilis 
Maximum length in mm.......... Were He | 520 355 | 196 
Number of rays in pectoral fin............. | 20— 19 | tg —18 (17)| (19) 18—17 
_ — dorsal Ried anette peta | 117—113 105—103 97—95 2) 
— — anal - oF Re 95— 90 go 86—S4 
Number of vertebree .... poe tee ses 116—r1r12 105 100—98 


It seems therefore as if the species taken as a whole, reaches its greatest development at 
Greenland; at Iceland there is already a recognisable decline, and at Scandinavia we meet with the 


species in its most reduced conditions). 


Differences between the sexes. 


Prof. Collett has observed on specimens from Scandinavia that it is easy as a rule to disting- 
uish males from females by their relatively longer head. The same is the case in Greenland and 


1) Cf. Appendix however, p. 21. 
2) Collett gives the number as ca. 120, but this must be due to an error in counting. 
3) Cf. Appendix however, p. 21. 
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Iceland specimens, cf. p.15 and p.17 (see also Tab. I, fig. 2 b [9] and fig. 2 ¢ [6]; Tab. I, fig.1 a [6] and 
fig. 1 b[9]). On account of the greater length of the head (which shows almost to an equal degree 
on the pre- and post-orbital portion) the profile in the males varies also with age; the upper margin 
is straightened out and forms from the eye forward a faint, sloping line (see Tab. I, fig. 2c and Tab. I, 
fig. 1a); it is characteristic of the females (and the young individuals) that the upper margin from the 
eye forward declines somewhat sharply towards the snout (see Tab. I, fig. 2b and Tab. I], fig. 1b, also 
fig. 2a, Tab. lofa young individual). Farther, the head of the males is broader over the cheeks than that 
of the females (cf. text fig. 1, ¢ and fig. 2, ?), which has already been remarked by Collett in «LZ. graczts>. 


Here may be added also that in the older males, the row of teeth on the intermaxillary becomes 


Fig. 1. L. vahlit 3. 


longer than that on the palatals, whilst in the females the row on the intermaxillary is only of the 
same length or even shorter than that on the palatals. 

Concerning the colour, Collett states that old males seem as a rule to be more uniform than 
the females usually are at the same stage. The same holds also, but in greater degree, for the 
specimens from Greenland. 

Reproduction. 

According to Collett, Z. vahdit («L. graczlzs») spawns in the Skager Rak from July to October; 
the greatest number of eggs he found in a female was 30—48 and their maximum size was reckoned to 
4mm. in diameter. In a female 210mm. long, taken on July 8th, 1899 at Seydisfjord on the east coast 
of Iceland, I find on the contrary not less than 93 eggs, whose size is 4,5 mm. in diameter (in addition, this 
female contained some individual eggs, obviously late in development, and numerous small eggs reserved for 
the next spawning period). The Greenland specimens do not throw much light on the breeding conditions, 


partly on account of the bad state of preservation, partly because data with regard to the catch are 
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wanting. In a 247 mm. long female, taken on July 11th 1895 off Holstensborg, the eggs measured 
scarcely Imm. in diameter, so that it was hardly ready for spawning in that year. A female 310mm. 
long, taken at Sukkertoppen August 5th 1885, seems to have spawned as the ovaries are collapsed 
and contain very small eggs only. 

In a male of 180mm., taken at Iceland on April 30th, the testes are very small (9,5 mm.) and 
little developed. In a male 300 mm. long, likewise from Iceland, the testes measured ca. 30 mm. (the 
free folds being ca.7mm.) and are much swollen. In larger males from Greenland the testes reach a 


length of ca. 45 mm. (folds ca. 20 mm.). 


Distribution. 


In Scandinavia the species has been taken in Trondhjem fjord), in the Christiania fjord, 
also in the Skager Rak and in the eastern Kattegat as far as the deep channel E. from Leeso, at 30—300 
fathoms depth (cf. Collett lc 1899 and C. G. Joh. Petersen?)). At Iceland: on the east coast stud. 
mag. Horring has taken 7 specimens at Reydarfjord, 44 fathoms, one in outer Reydarfjord, 60—S8o 
fathoms, one in Nordfjord’s Fléin, 35—55 fathoms and one in Seydisfjord, 30—6o0 fathoms; from the 
North Land the Museum has obtained 5 specimens during the seventies from Ofjord; I have also had 
a further specimen from the same fjord but of later origins); in the North-West Land, Capt. Bast 
obtained a specimen in Arnarfjord in 1894, and lastly a specimen3) has been taken at «North-west Ice- 
land», ca. 80 fathoms. At Greenland: the species has been taken at the following places all lying 
along the south-westerly stretch of coast: Nanortalik (ca.60° N.L.), Fiskenzes, Godthaab, Sukkertoppen 
and «Ingolf’s» St. 31 (66° 35’ N.L.), 88 fathoms; the distribution therefore extends over ca. 6'/, degrees 


of latitude. 
Appendix. 


During my participation in the cruise of the Norwegian fisheries steamer, «Michael Sars» in 
the summer of 1902, a specimen of Lycodes vahii? gractl’s was taken in the English trawl at a depth 
of 190 fathoms; the place (St. 47) lay off the south-west of Norway (60° 57’ N.L. 3° 42’ E.L.). 

Lastly, through the kindness of Prof. Collett, I have had the opportunity to examine a 
specimen which was taken (by the «Michael Sars», 14.501) much further to the north of Norway than 
the species was hitherto known, namely at Baadsfjord (East Finmark). This specimen is conspicuous 
by its considerable size, 268mm. Amongst the hundreds of specimens which have previously been 
reported from Scandinavia, none — as already mentioned —- exceeded 196 mm. in length, but they 
came from much more southerly regions (especially the Skager Rak). In the fjords of East Finmark, where 
the conditions are half arctic, the species can thus attain almost as great a size as at Iceland; in the 
number of fin-rays also this specimen approaches to the variety /zgudrzs, as the pectoral fins have 
1g rays, the dorsal fin ror, and the anal! Sg. 

1) Cf. Appendix this page. 

2) Beretning IX fra den biologiske Station, p. 17—32; Fiskeri-Beretning for Finansaaret 1595—g99 (Kjobenhavn, 1900). 


3) This belongs to the Natural History Society at Reykjavik and was kindly lent me by my friend, Adjunkt B. 


Semundsson. 


LYCODINA. 


nN 
N 


Lycodes frigidus Collett. 


Tab. V, Fig. 1 a, b. 


1878. Lycodes vahtit Collett, Fiske indsamlede under den norske Nordhavs-Expeditions 2 forste 
Togter; Forh. Vidensk. Selsk. Chria. 1878, No. 4, p. 11 (partim). 

1878. L. frigidus Collett, Fiske fra Nordhavs-Expeditionens sidste Togt; Forh. Vidensk. Selsk. Chria. 
1878, No. 14, p. 45. 

1880. L. frigidus Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 96, Pl. III, Fig. 23—24. 

1887. L. veteculatus Giimther (nec Reinhardt), The Voyage of H. M.S. Challenger, XXII, Report on 
the Deep-Sea Fishes, p. 77, Pl. XIII. 

1887. L. frigidus Giinther, ibid. p. 79. 

1891. L. frigidus Lilljeborg, Sveriges och Norges Fiskar, II, p. 19. 

1895. L. frig?dus Smitt, Skandinaviens Fiskar, II, p. 610, Fig. 146. 

1898. L. frigidus Liitken, The Danish Ingolf-Expedition, IJ, 1, p. 20 (partim). 

1899. L. frig?dus Lounberg, Bihang K. Sv. Vetensk.-Akad. Handl. Bd. 24, Afd. IV, No.9, p. 24. 

tool. L. veticulatus forma fr¢grda Smitt, Bih. K. Sv. Vetensk.-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 29 
(partim), No. ro, 1z & 12. 


1oo1. L. frigzdus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvyn., p. 213. 
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The height over the anus amounts to 9,5—14,2°%/ of the total length (in the 
young, 8—9,6%,). The length of the head in the males is 23,6—27,6°%., in the females 
22,4—25,2% of the total length. The tail is somewhat longer than the head and 
trunk together, as the distance between the snout and the anus is in the males 
43,7—47 Yo, in the females 38,2—45,6% of the total length. The colour is uniformly 
reddish gray or brown gray (in living specimens, yellow brown to chocolate colour), 
without bands or spots; the gill-covers and fins are dark brown toward the margins. 
The scales are unusually small, covering the whole of the body as far as the head, 
and the base of the fins also in the fully grown; in the younger, the middle part of 
the belly, the fins and along their bases are most often naked. Lateral line ventral’). 
Pyloric appendages 27). The size reaches to ca. 560 mm. 

D. 99—104. A. 85--90. P. 19—21. Vert. 103—107 (21—22 + 81—85). 

Distribution. Polar depths from Spitzbergen down to Iceland and the Feroes, 
(260?) 450—1455 fathoms. 

Prof. Collett has given detailed information with regard to the numerous specimens, taken 
on the Norw. North-Atlantic Expedition, representing the species from the younger stages up to 
510 mm.; a new and searching description is therefore unnecessary. I shall simply content myself 
with making some comments, in part supplementary, in part for correction. 

I give below the measurements of 17 specimens from the Ingolf Expedition; the sex is stated 


where it could be determined with certainty, which is already possible at a length of ca. 100 mm. 


‘) In well-preserved specimens a series of dorsal pores remote from one another, can also be seen. 
2) I do not agree here with Collett, who states that the pyloric appendages are wanting. 
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The length of the head therefore, amounts to 23,6—27,6 °/, of the total length in the males, 
22,4—25,2 °/) in the females (23—24,6°/, in the young); the distance from the snout to the anus is 
43,747 °/. of the total length in the males, 38,2--45,6°/, in the females (38,8—43,I °/. in the young); 
the height over the anus 9,5—14,2°/, (8—9,6°/, in the young) of the same dimension. 

Collett (Norw. North-Atlantic Expedition, Fishes, p. 100) states that the scales begin to develop 
in the young when they are about 50mm. long, as in one specimen (from St. 124) of 62 mm. total length, 
the scales had begun to appear on the anterior part of the body. This statement does not agree with 
my experience. Thus 10 specimens (Ingolf Expedition), whose lengths lay between 49,5 and ros mm. 
are quite devoid of scales. The smallest specimen on which scales can be observed, is 101 mm. long; 
in it scales appear about the median line of the side, on the posterior half of the trunk, and on the 
anterior two-thirds of the tail. This seems therefore to point to the conclusion, that the scaly covering 
begins tq form at the earliest at a total length of ca. 100 mm. also that Collett’s specimen, which 
was already furnished with scales at 62 mm., hardly belonged to the present species. For the 
rest, there is some variation in the place of appearance and distribution of the scaly covering. 
Four specimens, whose lengths are 108,5, 118, 120 and 138mm. have it relatively less developed than 
the one just mentioned of 101 mm., as only on a small part over the anus, round the median line, do 
the scales make their appearance. Five individuals of 120, 125, 137, 148 and 162 mm. are quite different 
from these, as no scales appear on the trunk, but they are present on the other hand on the middle 
third of the tail. Consequently, the scales may first appear either on the middle of the body, or on the 
middle of the tail. At a total length of ca.t7omm., the scaly covering extends in general from a little 
behind the gill-covers to the neighbourhood of the end of the tail, also below on to the underside of 
the belly, but the anterior part of the back (with a small strip under the front part of the dorsal fin) 
together with the fins are bare. At a total length of ca. 180mm., the scales also appear on the part 
in front of the dorsal] fin, and at ca. 200mm. they show on the base of the dorsal fin. In the adults, 
the scales extend over the body right to the head as also out on the unpaired fins, but in two of the 
largest specimens I cannot detect scales on the front part of the back (in front of the dorsal fin), nor 
partly either on a strip under the front part of the dorsal fin. 

Although Z. frigédus is a well characterised species, and from its small scales and uni- 
formly coloured body at all ages is the most readily recognised of all the Lycodes here dealt 
with, yet a doubt has been expressed lately from two sides as to whether it is a good species. 

F. A. Smitt thus states in his great work on the fishes of Scandinavia, that the possibility is 
not excluded that under Collett’s Z. frzgzdus is concealed «a number of sterile perhaps hybrid 


individuals»; the species, to which he refers, being Z. vahde? and L. reticudatus. And from a note?) which 


') Smitt: On the Genus Zycodes. Ann. Mag. Nat. History (7), 5, 1900, p. 56. 
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has but recently appeared, it is evident that Prof. Smitt has not changed his standpoint in this regard. 
— If one but reflects that ZL. frzgzdus is exceedingly common in nature — both the North-Atlantic 
and Ingolf Expedition have taken it more frequently and in much greater numbers than any other 
Lycodes — and that it has quite a different area of distribution from ZL. vah/z7 or L. reticulatus, which 
are both (as shown in the present work) restricted to relatively small depths, whilst Z. /rigzdus is 
confined to the deeper and deepest part of the «cold area», this supposition of Prof. Smitt that Z. 
Jrigidus is a number of sterile and hybrid (?) individuals of the two named species, strikes one at 
once as unnatural. I can also assert that the specimens in my hands give no indications whatsoever 
of being sterile; both the male and female sexual organs are well-developed, though not fully ripe, 
since the specimens have obviously not been taken during the spawning-period. In the largest male 
from the Ingolf Expedition the testes are 65 mm. long and 1o mm. broad, without free folds and of 
equal length (Collett mentions that in a 510mm. long male the left testis was rudimentary); the eggs 
in the largest female are 1,5 mm. in diameter in the sack-shaped, ca. 55 mm. long, ovary’). 

Again, Dr. E. Léunberg (lc) is inclined to regard L. frigrdus and L. pallidus as colour- 
varieties of one and the same species’). If this author had had specimens of Z. alézdus for comparison, 
he would certainly not have adopted this view. ZL. /r¢7g¢dus is distinguished in a moment, so to speak, 
from ZL. padlzdus — and indeed from all other scaled (European and Greenland) Lycodes species — 
by its extremely small scales. So small are the scales in Z. /reg7dus that there are ca. 48 scales in a 
vertical line from the anus to the base of the dorsal fin in a specimen of 226mm., whilst in a specimen 
of L. pallidus (var. sqguamiventer), 230mm. long, there are only 27 scales on the same line. 

In his latest treatise on the genus Lycodes, F.A.Smitt (lc. rg0r) has so far changed his view 
that he now brings under Z. vedzcudatus a singular «forma /r7g¢da»; during my visit to the Stock- 
holm Riks-Museum I discovered that under this denomination were placed: 1 specimen of Z. perspr- 
cillum Kroyer (= L. vettculatus Reinh. juv.?) (No.1), 8 specimens of ZL. pallidus Coll. (No.2—9) and 3 


specimens of the veritable Z. frégzdus Coll. (No. 10—12). 


Distribution. 


The Ingolf Expedition has taken Z. /rzg7dus at the following stations which all lie north, 


north-east and east of Iceland and south of Jan Mayens): 


St. 124 495 fathoms —o6C. 5 specimens 
= 125 72 — — os - I — 
- 120 885 — — 1°0 - 6 = 
- 110 781 _ —0°8 - 2 = 
- 102 750 — —0°9 = 6 = 
- 104 9574 = tale 7 = 


‘) After this was written, I have observed a female Z. frzgvdus with fully ripe eggs. The specimen was ca. 500mm. 
long, with an enormous ovary, $84 mm. long, 47 mm. broad, which contained 500 eggs, almost ready to be spawned, of a 
diameter of 7mm. It was taken on the 29th of August 1902, north from the Fzeroes (63° 13’ N.L,, 6° 32’ W.L,., depth 975 fathoms, 
temperature of the bottom —0,51° C.) by the fisheries steamer «Michael Sars». 

2) Liitken has also suggested that Z. falidus was a «subspecies or form» of L. frigidus. Vidensk. Medd. Naturhist. 
Foren. Kbhyn., 1880, p. 317. 

3) 2 other specimens were brought home in addition to these 63, but the number of the station was lost later. 
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St 11% 860 fathoms —o°9 C. 6 specimens 
- 119 Iolo 8=— I°O - 10 = 

- 112 1267 — — 11 - 6 

- 118 1060 — — 1°0 - 8 

Sates, 1003 _ — 1°O - fs = 

- 113 1300) 7 — I°o - I 


The English expeditions of the «Knight Errant» and «Triton» (1880 and 1882) caught a large 
number of specimens in the «cold» portion of the Feeroe Channel at 540—64o0 fathoms, bottom-tempera- 
ture 29°2 and 30° F.; the largest of these specimens was a male which measured ca. 558 mm. (22 inches) '). 
The Norw. North-Atlantic Expedition took 15 specimens, 37—510 mm. long, off the west of Norway, 
west from Bear Island and west from Spitzbergen; the depths were (260) 457—1333 fathoms, bottom- 
temperature (+ 1°1) —o0°7 to —1°6C.’). Again, the Nathorst Expedition of 1898 took 1 specimen off 
West Spitzbergen where the depth was 2750 meters and the bottom-temperature — 1°4 C. Further, the 
Kolthoff Expedition of 1900 caught 3 specimens between Jan Mayen and Greenland (72° 42' N.L. 14° 
49' W.L.) at 2000 meters. Lastly, the «Michael Sars» in 1902 caught 17 specimens (290—530 mm. long) 
north from the Feeroes (63° 13' N.L. 6° 32’ W.L.), where the depth was 975 fathoms, also 2 specimens 
(366—430 mm. long) in the «cold area» off western Norway (63° 7' N.L. 1° 38’ E.L.), where the depth was 
650—720 fathoms. 

L. frigrdus is so generally distributed over the deeper and deepest parts of the Polar Depths, 
from Spitzbergen down to Iceland and the Feeroes, that it may be reckoned amongst the most 
characteristic inhabitants of this deep-sea basin. 

I feel very dubious, therefore, on finding that the American authors have identified a Lycodes 
occurring generally in the western part of the true Atlantic Ocean, with “4. frzg¢dus Coll. from the 
ice-cold Polar Depths. I believe, indeed, I am in a position to say there must be some error in this 
determination. Although it is beyond the scope of the present work to enter upon the American 
forms, I shall yet make an exception in this case since it presents a very important question in 
biological regard, namely, whether a species of fish can be common to the warm ground in the depths 


of the Atlantic and to the ice-cold depths of the Northern Ocean. 


Lycodes atlanticus Jensen. 


1895. Lycodes frigedus Goode & Bean (nec Collett), Oceanic Ichthyology, p. 305; Mem. of the Museum 
of Comp. Zool. at Harvard College, vol. XXII. 

1898. L. frigrdus Jordan & Evermann (nec Collett), Fishes of North America, II, p. 2465. 

toor. L. atlanticus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 207. 


1) Giinther (l.c.) has referred this to Z. retécuda/us Reinh., but both F. A.Smitt and Liitken have remarked upon 
its resemblance to Z. frigédus Collett. It agrees perfectly in fact with the large male of Z. /rigidus from the Ingolf Expedition, 
as appears both from Giinther’s description and figure; only, Giinther gives his specimen a mediolateral lateral line, which 
must rest on some error. 

2) It is possible that the specimen from the relatively small depth (260 fathoms) with high bottom-temperature 
(+191 CG) arises from an error in determination; Prof. Collett has kindly informed me that it was given away to some 
Museum so that the determination cannot now be controlled; concerning a second specimen from 350 fathoms (N. North-Atlantic 
Exped. St. 124) which Collett has mentioned, I have already remarked that the early appearance of the scaly covering 
indicates that it is no ZL. frigzdus (cf. p. 23). 

The Ingolf-Expedition. II. 4. 4 
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The length of the head amounts to 22,6°, of the total length, the distance 


between the snout and the anus 37,6 %%, the height over the anus 11,4 %. Colour 


uniformly brown, without bands or spots. The scales, which are of the usual size, 


extend forward to the head as well as out on to the unpaired fins and base of the 


pectorals. Lateral line ventral. P. 23. 
Distribution: Atlantic Ocean off the east coast of North America, 516—1423 


fathoms. 
In the work mentioned above, Goode & Bean have identified a Lycodes taken in large 
numbers in the waters of the Atlantic Ocean off the east coast of North America (35° 12’ 10’—4r1° 


53’ N.L. 65° 35'—74° 34’ 45" W.L.), at 516—1423 fathoms depth, with Z. /rzg¢dus Collett from the ice-cold 


depths of the Northern Ocean. 
Unfortunately, the authors have contented themselves with copying Collett’s diagnosis, and 


impart no information whatsoever on their material apart from a recital of the separate localities. 
And if one consults the most recent and principal work on the North American fishes by Jordan & 
Evermann, one also finds nothing concerning the American form, as these authors have contented 
themselves with studying a type-specimen from the Northern Ocean sent by Prof. Collett. 

Thanks to the generosity of the Smithsonian Institution our Zoological Museum has meantime 
come into the possession of a specunen of the American «L. /rigzdus». 

On comparing this individual with specimens from the Polar Depths I find that they belong 
to two distinct species. In the uniform brown colouration, the ventral lateral line and other, though 
more general, features the two forms present a certain resemblance to one another, but on closer 
examination they are seen to be quite different in important characters. 

Measurements of the American specimen are as follows: 

NotallenethY seers eee 338 mm. 
Vengthsob the headteaseeeeer 76,5 — 
Distance from snout to anus... 127 


Height over the anus......... 38,5 — 


the length of the head is therefore 22,6 °/,, the distance between the 
The sex cannot be 


Put into percentages, 
snout and the anus 37,6°/,, the height over the anus 11,4°/, of the total length. 
determined as the internal organs of the fish have been destroyed. 

Comparing this individual now with specimens from the Polar Depths, of the same length and 


of both sexes, we find a very distinct difference with regard to the most important measurements. 


L. frigidus Col. lez Sparidues 
) G. & B. 


Total length in mm. : 3 


Length of the head sas ... In 9 of the total length | 


| 

i} 

Distance from snout to anus : = = | | 
| 

The tail in the American form has therefore a much greater proportion of the length in rela- 


tion to the rest of the body; in agreement with this its head is relatively somewhat smaller. 
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Other differences are also present, which just as distinctly declare against the two forms being 
identical. The American specimen, for example, has much larger scales so that the number in the 
vertical line from the anus to the base of the dorsal fin amounts to 34; whereas, on the same line in 
a specimen of ZL. /rég¢dus from the Polar Depths there are ca. 55 scales, although its total length is 
the sane. Lastly, the American form has 23 rays in the pectoral fins whilst the number in the 
species from the Polar Depths is at most 21. 

I can come to no other conclusion therefore, than that we have to deal with two species well 
separated in important structural features. The American form must consequently be renamed, and 
conveniently ZL. at/antrcus'), which characterises it zoo-geographically in contrast to the 4. /frég¢dus of 
the ice-cold Polar Depths. 

For the rest, it must be left to the American ichthyologists to give us further enlightenment 


upon this species since they have of it a large material at their disposal. 


Lycodes esmarkii Collett. 


Dabs il, Fies oi ae bc: 


1869. Lycodes Vahl Esmark, Bidrag til Finmarkens Fiskefauna; Forh. y. Skand. Naturt. 10. Mode i 
Chria. 1868, p. 524. 

1875. L. esmarkt? Collett, Norges Fiske; Tilleegsh. til Vidensk. Selsk. Forhandl. Chria. 1874, p. 95. 

1879. L. vahfit Collett, Meddelelser om Norges Fiske i Aarene 1875--78; Forhandl. Vidensk. Selsk. Chria. 
1879, No.1, p.62 (partim). 

1880. L. esmarkrt Collett, The Norw. North-Atlantic Expedition, Fishes, p.84 (partim), Pl. III, Fig. 22. 

1884. L. esmarkit Collett, Meddelelser om Norges Fiske i Aarene 187983; Nyt Magaz. f. Naturvidensk. 
29 B., p. 73 (partim). 

Sor. L. esmarkit Lilljeborg, Sveriges och Norges Fiskar, II, p.6 (partim). 

1895. L. Vah@it Smitt, Skandinaviens Fiskar, I, p.613 (partim), Fig. 140. 

1899. L.vahle? Lounberg, Bihang K. Sv. Vetensk.-Akad. Handl. Bd. 24, Afd. IV, No.9, p. 23. 


tgol. “L. esmarki? Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 213. 


Height over the anus amounts to 8,9—14,4% of the total length. Length of 
the head in adult males is 21—24%%, in adult females and young individuals 19,2 
21,9°%/, of the total length. The tail is distinctly longer than the head and trunk 
together, as the distance between the snout and the anus amounts to 37,5—42,9 %o 
of the total length. The posterior margin of the pectorals rounded without 
indentation. Colour brown, with a light stripe over the neck (ora light spot on each 

') I ought however to explain, that the new species has points of connection with the Lycodes terra-nove from the 
banks of Newfoundland, 155 m., founded by R. Collett in 1896 (Résultats Camp. Scient. Albert I, Fase. X, p. 54. But in two 
specimens of similar size (370 & 310mm.) to the above named Z. a//anticus, the length of the head is 18,9 18,4, the distance 
from snout to anus 35,1—35,5%o, of the total length. In addition, there is a characteristic difference in regard to the teeth 
equipment of the palatines: in Z. /ervra-nove there are only 3—5 teeth on the palatines, and the whole row is scarcely halt 


so long as that on the intermaxillaries; whereas, in Z. a//anticus there are to teeth on the palatines, and the whole row is 
more than double that on the intermaxillaries. 
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side of the neck) and 5—-9 whitish yellow cross-lines on the body, which are A-formed 
in the young, but in the medium-sized specimens enclose dark spots or stripes and 
finally form festoon-shaped markings. The scales cover the whole of the body as 
far as the neck and base of the ventral fins and extend far out on to the unpaired fins. 
The lateral line is double, mediolateral and ventral, but often indistinct, especially 
the mediolateral. Pyloric appendages are wanting. The length reaches to 705 mm. 

D. 113—118 A.97—102. P. 22—23. Vert. 115—118 (23 + 92—95)}*). 

Distribution. Finmark, 150—200 fathoms; between Norway and Bear Island, 
200 fathoms; Norway-Shetland Slope, 275 fathoms; Feroe Channel, 620 fathoms; east 
trom the Feroes, 228 fathoms; between the Feroes and Iceland, 250 fathoms; east 


from Iceland, 300 fathoms; Nova Scotia. 


Remarks on the Synonymy. 


L. esmarkii was founded in 1874 by Collett for a Lycodes occurring in the fjords of Finmark, which was however 
already mentioned by Esmark in 1868 and referred by him to Z. vah/zi Reinh.; Collett also, at a certain period (1878—79), 
was inclined to place these two species together, but finally raised Z. esaarkz to an independent position. Through Collett’s 
exertions a by no means small material was gradually acquired; in 1883 the number amounted to 22. All these specimens 
were remarkable for their large size, lying between 575 and 705 mm. Prof. Collett kindly permitted me to examine the 
smallest specinmien which up to the present has come from Finniark; it measured about 443 mm. Further I have had 3 larger 
specimens under examination which our Zoological Museum owes to the generosity of Collett. 

Meantime, the Norwegian North-Atlantic Expedition during 1877-78 found 4 Lycodes, 81—295 mm. long, on the 
banks off the Lofotens and on the north-west coast of Spitzbergen, concerning which Collett holds it for extremely probable 
that they are the hitherto wanting young stages of Z. esmarkiz; the three largest of these are figured in the work on the 
fishes of the expedition (PI. II, fig. t9, 20,21) and for comparison an adult Z. esszarkzi from Finmark is also given (PI. III, fig. 
22). The differences which appear between them, especially in the colour-markings, could be ascribed according to Collett, 
to the great difference in age and size. 

In 1896, the Ingolf Expedition obtained a 260 mm. long Lycodes north-west from the Feroes which in colour-mar- 
king recalls greatly the largest from the Norwegian North-Atlantic Expedition, and for other reasons also must be considered 
identical with the presumed young stages of Z. esmarkii Coll. On opening this specimen I found the gut provided with 
two pyloric appendages, small yet quite distinct, whilst Z. esmarki? of Collett displays no trace of these). An investigation, 
undertaken thereafter on a specimen from the Norwegian North-Atlantic Expedition, showed that this likewise possessed 
pyloric appendages. It was therefore clear that the supposed young of Z. esmarkdi could not be stages in the development 
of this fish, but must belong to a separate species. A detailed comparison further strengthened the independence of the two 
forms, so that I was obliged to set up a new species for the specimens obtained away from Finmark, which I have called 
L. eudipleurostictus ; an explanation of this point will be given later (p. 34—37). 

Whilst I have been obliged to remove from Z. esmark7? a form that had previously been considered its young stages» 
I have at the same time had the satisfaction of being able to show a true early stage of L.esmarki. This I found in a 
small Lycodes, which the Swedish Nathorst Expedition of 1898 obtained between Norway and Bear Island, and which has already 
been described as to its most important characters by Dr. E. Lénnberg (l.c). This author ascribed it to Z. vah/z, as he like 
Prof. Smitt declares himself unable to distinguish between Z. esszarkii and L. vahtii, a position I cannot agree with (cf. p. 31—32). 


On a young specimen of Lycodes esmarkiz. 
Tab. III, fig. 2 a. 


A comparison between the specimen just referred to (from the sea between Norway and Bear 
Island) and Z. esmarkd from Finmark will show how it may rightly be considered as a very young 


specimen of Z. esmarki7. 


1) Collett found Vert. 23 + 95 in one specimen, in another I counted 23+ 92, Lilljeborg (lc. p. 16) also 23 + 92 
in a third. 

*) After this was written, I have been able through Dr. E. Lannberg’s kindness, to examine a well-preserved 
specimen in the Museum at Upsala of the Finmark Z. esmarkti and could conyince myself that the pyloric appendages were 
completely wanting. 
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Its dimensions are as follows: 


Mo timlenethe en tetas. eonw are baw Pac Gongs caveeind bens 1g2 mim. 
Wenpeleot the Meadece ie aa. sss seaee ae ce sem sible 39 — 
Distance between snout and anus ................. 73 — 
TMerchiomen tiemiicman rth esis seen ae 17 — 


The length of the head is thus 20,3°/, of the total length and falls therefore within the limits 
of variation occurring in the adult specimens from Finmark; thus, the measurements given by 
Prof. Collett, reckoned in percentages, show the length of the head as 19,2—24°/, of the total length 
(in 10 males 22,2—24 °/,, in 12 females 19,2—21,9°/,). Again, the head and trunk together (or distance 
between snout and anus) is 38°/, of the total length, which figure is very close to that of the adult 
individuals, where (in 4 specimens) it is 38,3—42,9 °/,'). 

It is the colouration however which makes one think at once of Z.esmarkiéz. The ground- 
colour is dusky brown above, yellowish white below; the scales are whitish and show as light points 
against the dark background. On the brown ground-colour the body is marked by 7 whitish yellow 
bands which are distributed wide apart with exception of the last. The foremost of these bands 
extends from the gill-cover over the edge on to the middle line of the neck; the band on the one 
side does not reach so high up and does not therefore meet with that on the other side. The second 
band lies almost over the end of the pectorals; it begins at the upper margin of the dorsal fin and 
divides like a horse-shoe a little below the line of the back. The third band, which lies somewhat 
behind the anus, is similarly branched but more angularly; the fourth and fifth bands have also 
more or less the distinct form of a AX. The sixth band as also the seventh, which lies near to the 
sixth, just at the end of the tail, extends across the tail and out to the borders of the fins in the form 
of forward projecting arches. — If one compares this with Collett’s figure of an adult Z. esmarki? 
(1. c. Pl. HI, fig. 22) one sees that the colouration of the latter is only a further development of that in 
the present young specimen, as the bands by much branching have assumed the form of festoons. 

The pectoral fins have 22 rays, which number agrees with that of the adults from Finmark; 
in five of these I have counted 22—-23 rays, the above mentioned specimen of 443 mm. has 23 rays’). 
The lower rays are gradually shortened so that the posterior margin of the fin is evenly rounded as 
in the adults. The dorsal fin has 117 rays, the anal 102, which numbers also fall within the variations 
found in the adult specimens from Finmark, viz. 113—118 rays for the dorsal, 97—102 for the anal, 
according to Collett. 

The scaly covering extends forward to the light band on the neck, to the base of the 
pectorals and ventrals, also some way on to the unpaired fins, especially the dorsal fin, but the fore- 
most part of the anal fin on the other hand is naked. The scales have therefore almost reached their 
complete distribution. 


') As it might be of interest to have the measurements of the specimen ca. 443 mm. mentioned above, the smallest 
hitherto obtained from Finmark, I give them here: distance between snout and anus 175 mm. (39,5 ° 0 of the total length), length 
of the head go mm. (20,3 °/o of the total length), height over the anus 54,5 mm. (12,3°o of the total length). The specimen is 
badly preserved and the colour has almost entirely disappeared, the internal organs have been removed so that the sex cannot be 
determined. 

2) When Collett gives 20—23 rays, it must be remembered, that the lower number has arisen through including 
under ZL. esmarkzi the specimens with smaller number of fin-rays (= ZL. eudtpleurostictus) from the Norwegian North-Atlantic 
Expedition. 


LYCODIN AE. 


30 

The lateral line begins above the upper notch of the gill opening; its pores to the number 
of some twenty can be followed as far as the middle of the posteriorly extended pectoral; from this 
point one can observe by good light a very weak light line bending down towards the anus and 
further along the lower border of the tail; this fine line represents the ventral lateral line, but pores 
can only be seen here and there singly and indistinct. I believe I have seen weak traces of a medio- 
lateral lateral line in the form of a few widely separated pores. The lateral line in this young 
specimen is thus in the same stage of development as in the adult 4. esmarki; in these the lower 
(ventral) branch can as a rule be followed; so far as concerns the upper (mediolateral) branch, Collett 
declares that it is always indistinct'), and this I can confirm as only in one of the three adult 
specimens at my disposal have I found it possible to trace some single oblong pores. 

Lastly, it may be added that this young specimen shows not the slightest trace of pyloric 
appendages, which are also wanting in the adult ZL. esmarkzz, as already mentioned (p. 28). 

All the characteristics displayed above lead to the conclusion that this small specimen from 


the open sea off Finmark is a young stage of /. esmarkz7 trom the coasts of Finmark. 


Appendix. 


After the foregoing had been written I have had the further opportunity of examining 6 
specimens of ZL. esarki? obtained during my participation in the 1902 summer-cruise of the «Michael 
Sars» to the seas of Shetland, the Faeroes and Iceland. The distribution of this species — hitherto 
considered somewhat local — has thus become considerably extended. Some remarks on these specimens 
may fittingly find a place here. 

The smallest of the specimens was taken in the Faeroe Channel. The total length is 188 mm., 
4 min. smaller therefore than the one referred to (p. 28— 30) from the seas between Norway and Bear Island. 


For the rest, they agree very closely, chiefly in regard to the most important proportions, as will be seen: 


7 
| L. esmarkit juy. from 
i} 
| 


if 


| 
| 
i. WicheGarss| Nathorst- 
iia aay Exped 
| 9 | 1898 
Yin = 
Total length in mim. ae : | 188 192 
Length of the head in ©. of the total length | 20,7 | 20,3 
Distance between snout and anus - | 38,3 | 35 
Height over the anus ; eae _ — | 9,6 | 8,9 


In the new specimen there are also 7 light bands. The foremost of these (neck-band) is 
broken off at the middle of the back, so that it appears as a light spot on and over the edge of the 
gill-cover, round the origin of the lateral line. The remaining bands have quite the same situation 
as in the foregoing specimen; the second to the sixth have the distinct form of a A, only the seventh, 
at the end of the tail, is unbranched. The scaly covering and the mediolateral lateral line are in 


essential agreement; the ventral line however is distinct, not only from the neck down to the anus, 


') Nyt Magaz. f. Naturvidensk. 29 Bd., 1884, p. 77. Nevertheless, the figure in the work on the fishes of the Norw. 
North-Atlantic Expedition (Pl. III, fig. 22) shows a clearly marked mediolateral lateral line. 
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but also for a considerable distance along the underside of the tail. The pectoral fin has 23 rays and 
is not indented at its posterior margin. Pyloric appendages are wanting. 
The others are medium-sized or larger specimens, the most important measurements of which 


are the following: 


| L.esmarkit from «Mich. Sars» 1g02 

PeOalecaiee cs lee 

| | i | 
Total length .... a2 : in mm. || 371 374 | 353 521 552 
Length of the head... ; | 78,5| 78,5| 86 121 120 
Distance between the snout and the anus = — 139 142 | 150 208. | 215 
Height over the anus ; : | ft 44 42 72 66 


The length of the head is therefore 21--23,2°%., the distance from the snout to the anus 
37,5—39,9 °/o, the height over the anus 1o—13,8°/, of the total length. 

The colouration of the three medium-sized individuals (371-383 mm.) can be derived from 
that of the young individual referred to above. In the light vertical bands, whose number is 
6—g, spots or stripes of the dark ground-colour have appeared, both on the dorsal fins and lower 
down (Tab. II], fig. 2b). The light neck-band is fully developed in one of these specimens and extends 
from gill-cover to gill-cover, enclosing a dark stripe; in the second specimen the neck-band is restricted 
to one, vet of good size, light spot on ‘each side of the neck, enclosing a dark spot; in the third there 
is only an ill-defined lighter part on the upper edge of the gill-cover. — In the large specimens the 
light bands are still further resolved into festoon-shaped markings (Tab. III, fig. 2 c). 

The pectoral fins have 23 rays in four specimens, 22 in the fifth; in none of them is there any 
indentation of the posterior edge of the fin. In two of the specimens the dorsal fin has 115 rays, 
the anal 97. 

The scaly covering has attained its full distribution, forwards as far as the neck and base of 
the ventral fins, also on the unpaired fins to near their margin. 

After what has been said above, the lateral line presents the somewhat unusual, as it seems, 
peculiarity that the mediolateral line is rather distinct in several of the specimens. 

The gut is lacking in pyloric appendages; in several specimens it was quite full of skeletal 


remains of echinoderms (ophiuroids). 


Relation of L.esmarkit to L. vahhi. 

After Prof. Collett had in his later treatises withdrawn his earlier expressed opinion that /. 
esmarkit was the same species as the Greenland Z. vah/‘i Reinh., Prof. F. A. Sinitt and Dr. Einar 
Lénnberg again took up the matter and declared themselves unable to separate the two forms from 
one another. This is not remarkable in itself, since neither of these authors have had specimens of 
L.vahii at their disposal; their acquaintance with this fish was restricted to what they could read 
of it in Liitken and Collett. And their doubts concerning the independence of the two forms, might 
be justified even more as some of the distinctions put forward by Collett are not constant. 

There is not the difference with regard to the length of the head, which Collett has mentioned, 


namely that the head in Z. esmark7z? is on the whole somewhat longer than in 4. vah/e7. Lonnberg 
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considers that his specimen (which I have examined in detail p. 28—30) «fills up the gap between the 
two forms» in this regard. Iénnberg might even have concluded this from the large series of 
measurements of LZ. esmarkez, which Collett published in 1884. Putting these into percentages, they 
show that the length of the head in Z. esmarkzz varies from 19,2—24 °/, of the total length; as the 
relation in Z. vahZ7 according to numerous measurements by myself, 1s 18,58—23,8 °/., no specific difference 
consequently can be founded on this. Nor does the second important proportion give any basis for a 
distinction; the distance between the snout and the anus for example is in ZL. esmarkzz 38—42,9°/., 
in L. vahli? 36,5—42,3 °/o")- 

When Collett further asserts that the shortness of the row of teeth on the palatal bones 
distinguishes Z. esmarki? from L. vahliz, where this row is as a rule longer than that on the inter- 
maxillary, seldom if ever shorter, he has allowed himself to be misled by Liitken’s erroneous observa- 
tions; as we have seen (p.18 & p.20) the palatal row of teeth in the adult males of Z. vah@zz is 
always shorter than that on the intermaxillary. This character on whose uncertainty Prof. Smitt 
has already remarked, must therefore also fall to the ground. 

Lastly, L6unberg remarks that little reliance can be placed on the character, that LZ. vahti 
has only one, LZ. esmarkz7 two lateral lines, since Collett has seen traces of a mediolateral lateral line 
in one of the type-specimens of Z. vahéz7, and conversely the mediolateral line in Z. esmarkz7 is often 
defaced. This must however be corrected, as Z. vah@zt never occurs with a mediolateral lateral 
line; this specimen, on which Collett has based his statement and which is in reality one of 
Reinhardt’s type-specimens, is in no way Z. vahi? but belongs to the following species which is 
provided with two lateral lines (see more in detail p. 36). 

If now, one wishes to settle the independence of Z. esmarkz? — just as it has been done above, 
by consideration of the identical and exclusion of the unrelated elements — as against ZL. vahli7, one 
must first and foremost lay stress on the following characters: (1) want of pyloric appendages; (2) the 
larger number of rays in the pectorals; (3) the characteristic colouration; (4) the double (ventral and 
mediolateral) lateral line. 

They differ from one another also in biological relations; Z. esmarkzz lives on the whole at 
greater depths than Z. vakfz, and feeds chiefly on echinoderms whilst Z. vahdz? feeds on crustacea 
and Mollusca. 

Distribution. 

According to Collett, Z. esmarkiz must be considered a stationary and scarcely a rare 
fish on the coasts of Finmark; almost all the specimens examined hitherto have been caught in the 
Varanger Fjord on lines, and at the depth of 150—200 fathoms. Between Norway and Bear 
Island (73° 3’ N.L. 18° 30’ E.L.), where the depth was 41o m. and bottom-temperature + 2° C. the 
Nathorst Expedition caught the young specimen (192 mm.) referred to in detail above (p. 28) on the 
4th of September 1808. 

It was taken by the Norwegian Fisheries steamer «Michael Sars» in the summer of 1902 at 
the following places: «Slope» between Norway and Shetland (62° 30' N.L. 1°56'E.L.), depth 


1) The apparently smaller variation in ZL. esmarkii arises from the fact that the numbers are based on measurements 
of only 5 specimens and of these but one only was a young individual. (Appendix: in one of the specimens obtained later 
|«Michael Sars» 1902| the distance between the snout and the anus amounts to only 37,5°%o of the total length). 
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275 fathoms, bottom-temperature +- 4°88C., 2 specimens (371—374mm); Channel between Shet- 
land and the Feroes (60° 190’ N.L. 5°39’ W.L.), depth 620 fathoms, bottom-temperature — o°15 C., 
I young specimen (188mm.)'); east from the Feroes (62° 26'N.L. 4° 49’ W.L.), depth 228 fathoms, 
I specimen (5521mm.)?); between the Feroes and Iceland (62° 59’ N.L. 10°37’ W.L.), depth 251 
fathoms, bottom-temperature — 3° 24 C., 1 specimen (521 mm.); east from Iceland (64° 58’ N.L. 11° 
12' W.L.), depth 300 fathoms, bottom-temperature — 0°38 C, 1 specimen (383 mm.). 

Judging from these captures, 2. esmarke?, which was hitherto considered as a species occurring 
locally at Finmark, has probably a continuous distribution over the deeper parts of the coastal plateau 
of the Northern Ocean and its shelving sides («slopes»), from Bear Island and Finmark down to Stat, 
thence towards Shetland and the east banks of the Feeroes, north of the Feeroes and along the broad 
ridge from the Fzeroe Isles to the Iceland plateau. Exceptionally, it may venture over the sloping 
banks of the ocean down into the polar depths. 

Again, it occurs on the east coast of North America, as Collett has identified 4 fully grown 


specimens from off the coast of Nova Scotia3). 


Lycodes eudipleurostictus Jensen. 
Tab. III, Fig. 1 a, b. 
1878. Lycodes vahli? Collett, Fiske indsamlede under den norske Nordhavs-Expeditions 2 forste Togter, 
1876 og 1877; Forh. Vidensk. Selsk. Chria. 1878, No. 4, p. 11 (partim). 
1878. ZL. vahiz? Collett, Fiske fra Nordhavs-Expeditionens sidste Togt, Sommeren 1878; Forh. Vidensk. 
Selsk. Chria. 1878, No. 14, p. 54 (partim). 
1879. L. vahhit Collett, Meddelelser om Norges Fiske i Aarene 1875—78; Forh. Vidensk. Selsk. Chria. 
1879, No.1, p.62 (partim). 
1880. ZL. esmarki? Collett, The Norw. North-Atlantic Expedition, Fishes, p.84 (partim), Pl. II, Fig. rg—2r1. 
1891. L.esmarkz? Lilljeborg, Sveriges och Norges Fiskar, I], p.6 (partim). 
1895. “L.vahf? Smitt, Skandinaviens Fiskar, II, p.613 (partim). 
1898. L. Esmarkré Liitken, The Danish Ingolf Expedition, I, 1, p. 21. 
1901. L.esmark¢ Knipowitsch, Ann. Musée zool.l’Acad. Imp. St. Pétersbourg, T. VI, p. 21. 
1go1. L.Vahdir forma pallida Smitt, Bih. K. Sv. Vet-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 24 (partim), No. 13. 
1901. L. Vahhit typica Smitt, ibid. p. 26 (partim), No. 40, 41 & 42. 
igor. L. eudipleurostictus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn. p. 206. 


The height over the anus amounts to 8,1—-13,6%, the length of the head to 
19,8—24,3°%/, of the total length. The tail is distinctly longer than the head and 
trunk together, as the distance between the snout and the anus is 36,7—41,4 % of 


the total length. The posterior margin of the pectoral is indented. Colouration 


1) Giinther (Chall. Exped. Deep-Sea Fishes, 1887, p. 77) also refers 2 specimens from the Fceroe Channel, 605 fathoms, 
to this species, but they perhaps belong to Z. eudipleurostictus mihi which has been confused with LZ. esmarhi. 

2) This specimen was taken on a line, the other specimens in the English trawl. 

3) Goode and Bean refer also to this species a number of specimens, taken at 39° 43° -42° 43’ N.L. and 62° 20'— 
71° 42’ W.L., 224—420 fathoms (Oceanic Ichthyology, 1895, p. 303), but one cannot tell if the determination is correct. 


The Ingolf-Expedition. IL. 4. 5 
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brown with a light spot on each side of the neck (sometimes a light stripe across 
over the neck), and with 5—8 asarule narrow whitish yellow cross-bands over the 
trunk and tail (sometimes partly assuming aring-form). The scales cover the whole 
of the body to in front of the dorsal fin and to the ventrals, and extend out on to the 
unpaired fins. The lateral line is double, divided just behind the root of the pectoral 
into a mediolateral and a ventral branch, both distinct. Pyloric appendages 2. Size 
reaches to 325 mm. 

D. r100—103. A. 88—92. P. 20—22 (23). Vert. 106 (20+ 86). 

Distribution. Northerly West- and East-Greenland, ca. 150—400 fathoms; Spitz- 
bergen, 260—460 fathoms; west from Lofotens in Norway, 350 fathoms; off Norway- 
Shetland «Slope», 360—420 fathoms; north from the Feroes, 470 fathoms; east from 
Iceland, 300—340 fathoms. 

I have been obliged to found this new species for the 4 specimens brought home by the 
Norwegian North-Atlantic Expedition from Spitzbergen and from the seas off Lofoten, which Prof. 
Collett after some reflection, considered were young specimens of ZL. esmarkz? of Finmark, also for a 
similar specimen (260mm.long) taken by the Ingolf Expedition north-west from the Feeroes (figured 
in fig.1 a of Tab. III). In addition, there is a further specimen from Umanak in West Greenland, 
referred formerly by Reinhardt sen. to the Z. vah47z founded by him. Lastly, I have been able to 
examine 4 specimens in the Stockholm Riks-Museum, taken in Franz Joseph’s Fjord (northerly East 
Greenland) by the Nathorst and Kolthoff Expeditions, and considered by Prof. F. A. Smitt as 
forms» of ZL. vahliz). 

As I shall now proceed to confirm the necessity of the resolved upon separation from Z. eswarkz7, 


I may first of all set down the proportions of the 9 specimens.?) 


Franz p Franz) ) Eretz | N.W. f. | Spitz- | Spitz- | Bee 

| Josephs , OF SBE Joerpes ests Feeroes | bergen bergen Jossous 

[eaeen Lofoten bergen| Fjord | Fjord | Fjord 
: g Salts Onin 3 

| 

Total length) ame... js: oe in mm. 68 81 | 14 165 227 | 260 | 265 | 295 320 
Length of the head ...............::: — 16,5 18,5 | 25 20nd | 57 60 | 65 75 
Distance from snout to anus ........... = | 27 315 | 45 66 | 94 | 102 105 | 1163) 126 
Height tover thexanus .22 2. sce 2s eee — | 88 Gi wh || 17 26) I) S35) a 32 | 40 35 


The form of the body is on the whole not unlike that of Z. eswarki7, and the most important 
proportions are somewhat similar; thus, the length of the head amounts to 21,9—24,3°/o, the distance 
between the snout and the anus to 38,9—41,4°/, of the total length. 


The fins on the other hand show in several ways, tolerably great differences from those of 


the foregoing species. Whilst the pectorals in Z. esmarkiz have 22—23 rays, the number in the present 


species is mostly 21, more rarely 22, only in a single specimen and in one of its pectoral fins is the 


') My original diagnosis (l.c.) has been changed somewhat out of regard for these 4 specimens (likewise also for the 

still later obtained 17 specimens of the «Michael Sars» Expeditions of 1900 and 1902 {cf. p. 36]). ; 
?) The West Greenland specimen is in a tolerably bad condition and will therefore be described by itself (p. 36). 
3) Collett has 160, which must be a misprint. 
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number 23. Again, the pectoral fins in Z. ewdzplewrostictus are remarkable in that the lower rays are 
somewhat prolonged and project distinctly forward beyond the middle rays; the posterior border 
of the fin thus displays a distinct indentation. Collett even has remarked upon this peculiarity 
in his young specimens of «Z. eswarkzr>, but he imagines that the fin changes during development — 
a condition, Collett admits however, he has never seen, nor anything similar, in other species. We 
have just seen (p. 29 and p. 31) that the real young stage of Z. esmarkr? shows no such incision of the 
pectoral — so that this may be considered as one of the characteristic features of Z. eudipleurostictus*). 

Again, the vertical fins have distinctly fewer fin-rays. In the Z. esmarkz? from Finmark, 
according to Collett, the dorsal fin has 113—118 rays, the anal 97—102; in the specimens from the 
Norw. North-Atlantic Expedition on the other hand, the dorsal fin has only 102—103 rays (from the 
Ingolf Expedition, 100), and anal fin 88—g2 rays (from the Ingolf Expedition, 90). Collett explains the 
larger number of fin-rays in the large specimens from Finmark by assuming that vertebrae might 
continue to be laid down along with the rays belonging to them during the whole development, but 
I hardly think that Prof. Collett retains this opinion. 

Scales. Concerning the two largest specimens (265 and 295 mm.) from the Norw. North-Atlantic 
Expedition, Collett has declared that the scaly. covering extends forward in front of the beginning 
of the dorsal fin, and on the belly to the ventrals; the dorsal and anal fins are likewise covered with 
scales nearly to their margins. The 260mm. long specimen from the Ingolf Expedition is quite similar. 
In the two young specimens from the Norwegian North-Atlantic Expedition «the scaled integument 
is for the most part fully developed on the body; in the largest individual (114 mm. total length) 
both the fins and the skin along their base are still naked; in the smallest (81 mm. total length) the 
scales on the tail are just beginning to develop». With regard to the three larger specimens (165— 
320mm) in the Stockholm Museum, I have noted that the scales reach forward to the head and out 
on to the unpaired fins; the 68 mm. long individual was still naked on the posterior half of the tail, 
whereas the remaining part of the tail as well as the trunk to a little behind the base of the pectoral 
shows indications of scales. 

The lateral line in Z. exdzpleurostictus is very distinctly double (Ihave founded the name 
of the species on this characteristic). It arises singly at the upper end of the gill-openings, forms a 
slight arch over the free edge of the gill-cover, then divides a little posterior to this into two branches, 
the upper of which, the mediolateral, is the most distinct and courses along the middle line of the 
whole body right to the caudal fin; the lower branch, the ventral, courses slantwise downwards towards 
the anal fin, then runs along the edge of this fin towards the caudal fin. Such is the case in the 
medium-sized and largest specimens. In the 81 mm. long specimen both lines are still indistinct, but 
they are already apparent in the one 114 mm. long. — In Z. esmarkz? the mediolateral line is often 
more or less indistinct. 

The colouration of ZL. exdrpleurostictus is rather different from that of the foregoing species 


and can hardly be thought to give rise to that in Z. esmarkt7, as Collett believed. The ground- 


1) Smitt (lc. rgor) states that the pectoral is incised in more of the Nathorst-Kolthoff Expeditions’ Lycodes than 
the four I have here referred to Z. exdipleurosiictus, but after a personal inspection of the specimens in question I have not 
been able to confirm this statement. In Z. /régidvs on the other hand, the posterior margin of the pectoral is often 
weakly incised. 


on 
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colour is brown, more or less dark, with narrow whitish yellow cross-bands whose number varies from 
5—8. Further, as sign of a neck-band, there is a more or less distinct whitish yellow spot immediately 
over the upper end of the gill-opening, sometimes lower down on the edge of the gill-cover; concerning 
one of the specimens from East Greenland I have indeed noted: the neck light across over. What 
especially distinguishes Z. ewdpleurostictus from the foregoing species in the colouration, is that the 
vertical bands show no signs of resolving themselves into the characteristic festooned markings of the 
adult ZL. esmarkiz. 

When we add to this that the gut immediately behind the stomach is provided with 2 small 
appendages, whilst the Z. esark7? of Finmark is wanting in any trace of such, we have the most 
important differences between the present and foregoing species. 

The Greenland specimen yet remains to be briefly mentioned. It was sent from Umanak in 
1834 and mentioned by Reinhardt sen. amongst the 7 Lycodes which served for the preparation of 
his detailed treatise on Z. vahde7'); its preservation however was not good, and R. when preparing 
his description, seems to have made no further use of it, otherwise its distinctness from Z. vahdd7 
might have been apparent to him. -Nor did Litken find anything remarkable in it. Prof. Collett 
however, on a visit to our Museum, discovered that this specimen showed signs of a mediolateral in 
addition to the ventral lateral line usual to Z. vah//7?). This fact was for me still more striking: the 
two lateral lines are especially distinct, just as distinct as in the other specimens of Z. ewdzplewrostictus 
at my disposal. Further, the number of rays in the pectorals agrees with this species and amounts to 
21, a number that is never reached in Z. vah/iz. Where the colour is preserved, it is in agreement 
with the present species. Its length is ca. 275 mm. 

I do not hesitate therefore to separate this specimen from Z. vahfzz and place it with Z. 
eudipleurostictus. 

Appendix. 

After completing my MSS. on Z. eudipleurostictus 1 have had the opportunity of studying a 
series of specimens, caught during my participation in the 1902 summer cruise of the Norwegian 
steamer «Michael Sars». These specimens should be briefly described here as they lead to a few 


changes in the diagnosis. 


The most important measurements of these 16 specimens, likewise of a 17th taken during the 


rgoo cruise of the «Michael Sars», are as follows: 


fe] als 
| | 


Total length... ....in mm. || 75 152 | 203 | 205 206 | 209 | 223 |232) 253|277 | 285 | 293 | 302 | 307 | 315 | 323 1325 
Length of the head........ = 16 34 | 43 | 44 46,5, 45 | 50,5) 52 56 | 59,5 62 69| 64,5) 65| 62,5 72,5) 73 
Distance from snout to anus — | 28 57)5| 74,5| 82| 82 82,5| 87 | 86) 100| 104 | 113 | 119| 123 I1g|127 |124 |121 
Height over the anus..... = 6,25) 17 24 21) 22,5). 24 24 | 26) 29| 35,5] 31,5| 39 | 37 | 37| 49,5] 495) 41 


Put into percentages of the total length therefore, the length of the head in the males is 
21,2—23,6° 4, in the females and young specimens 19,8—22,6°),; distance between the snout and the 
anus 36,7—40,7 °/,; the height over the anus 8,9—13,3 %/o. 


1) K. D. Vidensk. Selsk. Skr. VII, 1838, p. 165. 
2) The Norwegian North-Atlantic Expedition, Fishes, 1880, p. $6. 
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The number of rays in the pectoral fin varies from 20--22; there are 20 rays in 6 specimens, 
art in 8, 22 im 2; in all, the posterior edge of the fin is distinctly indented. In one of the 
largest specimens I have counted 103 rays in the dorsal fin, 88 rays in the anal and 106 vertebre in 
all (20 in the trunk, 86 in the tail); the number of the vertebrae is thus less than in Z. esmarkdd (23 ~ 
92—95) and has to be reckoned amongst the distinguishing characters from that species. 

In the smallest specimen (total length, 75 mm.) figured in fig. 1b on Tab. III, the hindmost 
portion of the tail is naked, whereas scales have begun to appear on the anterior part of the tail as 
well as on the trunk. In all the remaining specimens the scaly covering extends from the end of 
the tail to the head. The scales extend more or less out on to the unpaired fins, least on the anterior 
part of the dorsal and anal. 

The lateral line is distinct (except in the young specimen), both the mediolateral and the 
ventral branch. 

The colour is dark brown, with 5—7 whitish vellow, as a rule very narrow cross-bands; some- 
times indeed single light bands show transition stages to a ring-form, or (only in a single individual) 
they may be relatively broad, and the dark ground-colour between them appears light in the middle, 
so that we obtain a colouration recalling somewhat that in Z. ross’; there is one specimen also 
where one or other of the vertical stripes shows signs of bifurcation below. The upper part of gill- 
covers have a light border; sometimes the light colour extends a little also on to the neck above, 
over the gill-openings. 

All the specimens have two small appendages behind the pylorus. 

Two of the females have large eggs in the ovary. In the one, 315 mm. long, caught on the 
roth of July, the diameter of the eggs is 4—4,5 mm., and their number ca. 250 (apart from many 
very small eggs in the ovary); in the other, 302 mm. long, taken on the 25th of August, the diameter 


of the eggs is 5 mm. 


If we now, with this extended knowledge of Z. ewdzpleurostictus, wish to sum up the characters 
in which this species differs from Z. esmarkiz, these would be chiefly: 
(1) the indentation in the posterior margin of the pectoral fin, 
(2) the smaller number of rays in the dorsal and anal fins, 
(3) the smaller number of vertebree, 
(4) presence of two small pyloric appendages, 
and in the second place: 
the always distinct, double lateral line, 
the (as a rule) simple banded markings. 
In biological regards also the two forms are markedly different: Z. ewd:pleurostictis is pre- 
eminently a cold water, Z. esmarkz? on the other hand mainly a warm water form; ZL. essarkit lives 
almost exclusively on echinoderms (especially ophiuroids), Z. eadzpleurostictus on worms and crustacea. 


Nor does L. eudipleurostictus become nearly so large as “. esmarki7. 
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Distribution. 


In Europe, LZ. eadipleurostictus has been caught at several places in the «cold area», and extends 
from thence over to the east coast of Greenland and probably north of that land, as well as a stretch 
along the west coast, as a specimen has been taken there at Umanak (70° 4o'N.L,). At East Green- 
land it has been taken in Franz Josephs Fjord, e.g. 2 specimens at 760 meters by the Nathorst 
Expedition of 1899, and 2 specimens at 200—300 meters by the Kolthoff Expedition of 1900. At Spitz- 
bergen, the Norwegian North-Atlantic Expedition took 3 specimens at depths of 459 and 260 fathoms, 
bottom-temperature — 1° C.and + 1°1 C.‘); a Russian Expedition in 1899, one specimen, where the depth 
was 497 meters and bottom-temperature — 0°9 C.?). The Norwegian North-Atlantic Expedition took one 
specimen off Helgeland in Norway where the depth was 350 fathoms, and bottom-temperature — 0°9 C. 
Again, the Ingolf Expedition caught a specimen N.W. from the Feroes (St. 138) where the depth was 
471 fathoms and bottom-temperature — 0°6C. Lastly, the steamer «Michael Sars» obtained it at the 
following places in 1902: off the Norway-Shetland «Slope» (62° 43’ N.L. 1° 26'E.L.), depth 420 
fathoms, bottom-temperature under 0° C. (2 specimens) and (62° 4o’ N.L. 1° 56’ E.L.), depth 360 fathoms, 
bottom-temperature — 0°3 C. (2 specimens); east from Iceland (64° 58’ N.L. 11° 12’ W.L.), depth 300 
fathoms, bottom-temperature — 0°38 C. (12 specimens); and in 1900: east from Iceland, depth 340 fathoms, 


bottom-temperature — 0°69 C. (1 specimen). 


Lycodes pallidus Collett. 
Tab. IV, Fig. 1 a, b, c, d, e. 


1878. Lycodes pallidus Collett, Fiske fra Nordhavs-Expeditionens sidste Togt, Sommeren 1878; Forh. 
Vidensk. Selsk. Chria. 1878, Nr. 14, p. 70. 

1880. L. pallidus Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 110, Pl. III, Fig. 26—27. 

1886. L. padiidus Liitken, Dijmphna-Togtets zoologisk-botaniske Udbytte, p. 134, Tab. XVII, Fig. 1—3. 

1898. L. pallidus Ljitken, The Danish Ingolf-Expedition, I, 1, p.22 (partim). 

1go1. L. paliéidus Knipowitsch, Zool. Ergebn. d. Russ. Exped. nach Spitzbergen, Fische; Ann. Musée Zool. 
de l’Acad. Imp. d. Sci., St. Pétersbourg, T. VI, 1901, p. 23. 

1go1. L. vahiit forma paliida Smitt, Bihang. K. Sv. Vet.-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 24 (par- 
tim), No.12 & 14—26. 

1901. L. vahiit forma typica Smitt, ibid. p. 26 (partim), No. 30—39. 

1go1. L. vetzculatus forma frigéda Smitt, ibid. p.29 (partim), No. 2—9. 


In proportions of the total length the height over the anus is 83)—-10,6%, the 
length of the head 20,7—25,3 % (in females 20,9—23,8 %, in males 22—25,3 5), tHe 
distance between the snout and the anus 38—44,7 °%., the longitudinal diameter of the 
eye 3,I1—4,5°%. The young and smaller individuals are coloured on the back and 

1) The station lies however just on the boundaries of the «cold area». 

2) From the report, which Prof. N. Knipowitsch has given (l.c.) of this but $7,5 mm. long specimen, it is clearly 


seen that it belongs to the same species as Collett’s «ZL. esmarkii juv.», or — in other words — that it is a L. eudipleurostictus. 
3) In weakly young specimens sometimes sinking to 7,3 %o. 
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sides with dark cross-bands which become indistinct in the older; they remain longest 
as dark patches on the dorsal fin but may also disappear from there, so that the 
colour in the end becomes uniformly brownish, as a rule however, darkened on the 
belly and posterior border of the gill-covers; the anal fin dark posteriorly (or with 
several dark patches); sometimes a light spot over the gill-cover or a light stripe 
across the neck. In older specimens the scales extend from the end of the tail almost 
to the root of the pectorals, but the anterior part of the back and a large portion of the 
belly are naked; as a rule there are no scales on the unpaired fins. The lateral line 
double, ventral and mediolateral, but in general only distinct in its course down 
towards the anus. Pyloric appendages 2. The size reaches 207 mm. 

D.g7—101 A. 84—86. F- (27) 18—20 (22). 
Distribution. Kara Sea, 46—106 fathoms; Spitzbergen, 60—459 fathoms; north- 
eastern Greenland, (6'/,) 18—400 fathoms; north from Iceland, 293—495 fathoms; 


north from the Feroes, 471 fathoms; off the Shetland-Norway «Slope», 420 fathoms. 


var. Similis m. 
Tab. V, Fig. 2 a, b, c, d & Tab. VI, Fig. 3 a, b, ¢, d. 
1898. Lycodes pallidus Litken, The Danish Ingolf-Expedition, I], 1, p.22 (partim). 
1898. L. Liitkend? Liitken, ibid. p. 21 (partim). 
1gor. L. sewezl?s Jensen, Vidensk. Medd. Naturh. Foren. Kbhyn., p. 205. 

In proportions of the total length the height over the anus is 10—12,4°, the 
length of the head 23—25,9°%, (in females 23—24 %., in males 24,8—25,9°/.), distance 
between the snout and the anus 41,4—44°%, longitudinal diameter of the eye 4,7— 
516 Vos The colour is yellowish or brownish, in some individuals with indistinct 
dark cross-bands, in others distinct cross-bands, dark-brown with lighter colour 
in the middle, and with a light stripe across the neck. In the adults the scales cover 
the tail and the trunk as far as the neighbourhood of the base of the pectorals, but 
the anterior part of the back, a stripe under the foremost part of the dorsal fin and 
the greatest portion of the belly (in front of the anus) are naked; no scales on the 
unpaired fins. The lateral line is double, ventral and mediolateral, but usually only 
distinct in its course down towards the anus. Pyloric appendages 2. The size reaches 
to 175 mm. 

D.94—96. A. 81—82. P. 19—20(21). 


Distribution. South from Jan Mayen, 371 fathoms. 


var. Squamiventer m. 
Tab. IV, Fig. 2 a, b. 
1898. ZL. pallidus Liitken, The Danish Ingolf-Expedition, I], 1, p.22 (partim). 


In proportions of the total length, the height over the anus is 9,4—10,8%, the 


the distance between the snout and the anus 37,9- 


length of the head 19,6—22,4 %, 


y 
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41,1 %, the longitudinal diameter of the eye 3—4,4%. The colour is uniform, brown 
or grayish, without bands or spots"); the belly and posterior border of the gill-cover 
darkish. The scales are small, relatively smaller than in the two toregoing forms and 
have a somewhat wider distribution, as they extend from the end of the tail not 
only to near the base of the pectorals, but also to the neck (sometimes however, a 
bare strip occurs in the middle line of the back in front of the dorsal fin), as well as 
on the underside of the belly, which is scaled a considerable portion in front of the 
anus, often just to the tip or even to the root of the ventral fins; in medium-sized 
and adult individuals the scales spread out also on to the unpaired fins. The lateral 
line is double, ventral and mediolateral, most distinct in its course down towards 
the anus. Pyloric appendages 2. The size reaches to 260 mm. 

D.96—97. A. 81—82 P.18—20. 

Distribution. East from Iceland, 537—957 fathoms; north from the Feroes, 


679 fathoms; off the Shetland-Norway «Slope», 650 fathoms. 


Remarks on the Synonymy. 


L. pallidus was formed by R. Collett for two small Lycodes, taken by the Norwegian North-Atlantic Expedition 
in 1878, north-west from Spitzbergen at 260—459 fathoms depth. In 18$1—S2 the species was again taken in the Kara Sea 
by the Dijmphna Expedition, according to Liitken, who described 11 specimens from there and figured some of them. 
Later, the same author mentions a number of specimens, taken by the Ingolf Expedition of 1896 at 8 stations in the cold 
water between the Faroes, Iceland and Jan Mayen. Lastly, N. Knipowitsch has recently described a specimen, taken by 
a Russian expedition to Spitzbergen. 

The species seems thus to have gradually gained recognition. In his latest treatise (on Z. grac/is) Prof. Collett has 
meanwhile come to doubt how far Z. pallidus (and its probable young stage Z. voss¢) is a good species, or if it possibly is 
synonymous with Z. gracilis M. Sars. 

The results my investigations have led to, are as follows: Z. pa//idus Collett is an independent species, which does 
not show any near relation to L. rossi or to L. gracilis (= L.vahlit). L. pallidus Liitken from the Kara Sea is identical with 
Collett’s species, and the same holds for L. Aa//idus Knipowitsch. ZL. pallidus Liitken from the Ingolf Expedition belongs 
likewise to the same species, but in certain regards displays a tolerably great amount of variation, and for some of the 
specimens I have been led to form two separate varieties: szmlis (cf. p. 46) and sguamzventer (p. 48). 

After these preliminary remarks had been written down, I have had the opportunity to examine an additional and 
considerable number of specimens, especially from the Polar Depths and from the north-eastern Greenland; regard has also 
been taken for these in my diagnosis, and they are deserying of special mention. 


Lycodes pallidus from the Ingolf Expedition. 


Tab: IV, fie. ta, bse, d)se: 


There are 11 specimens in all from the seas north of the Fzeroes (St. 138) and Iceland 


(St. 124, 126); the depths varied from 293—495 fathoms. 


I give below the most important measurements of these specimens: 


| | 


138)/St. 124 


| | | | ‘st 

|St. 126|St. 126 St. 126/St. 138)St. ae 124|St. 138|/St. 138)St. T24/ 3 9 

|| | | | | | 

|| wa ap = a =a “ai. oz ie 7 vie 
Total length . ace Jagorcbbelsheoboat | 53 | 535 | 85 104 | II5 130 133 | 135 Igo | 158 | 183 
Length of the head eee oe ae |e 2) | 13 Oy yf 23. 26 | 29 32 30 32 4o 41 
Distance from snout to anus, oes deayeheb syns Se 22 ONG 22! ie SS ie aty eas \).353 54 | 56 | 58 66 | 75 
Height over the anus ; — | 4,5 455 | 8 9,5| 10,5 13 14 13 | 13 | 16 | 17,5 


‘) Quite young individuals are certainly not known, but such is the condition in all the specimens to hand 
whose total length is down to 117,5 mm. 
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The body is thus moderately elongated (zoarciform), as the height over the anus amounts to 
9,I—10,5 °/, of the total length. From the neck to the anus it is almost of even height, thereafter the 
height gradually lessens towards the pointed end of the tail. The tail is compressed, likewise the 
trunk, as the thickness here is still somewhat less than the height; the greatest thickness lies forward 
on the cheeks and is somewhat greater than the height over the anus. The head and trunk together 
are a good deal shorter than the tail, as the distance between the snout and the anus amounts to 
39,I—41,2 °/. of the total length. 

The length of the head is 22,1—25,3°/. of the total length. It is tolerably elongated, as the 
height over the neck is contained twice or somewhat more in the length; it is also compressed down- 
wards, flatly arched above, curved outwards at the sides and tolerably flat below. Seen from the side, 
the over margin forms a slight curve to the fore end of the snout, whose smooth point extends more 
or less forward in front of the intermaxillary; this again is in front of the mandible, so that the mouth 
lies on the under surface of the head. The eyes are tolerably small, their longitudinal diameter (in 
individuals over 100 mm. length) amounting to 4—4,4°/, of the total length. Seen from the side, the 
upper border of the eye curves up over the margin of the brow; seen from above, there is a space 
between the two eves which is almost equal to the vertical diameter of the eye; they are for the rest, 
oval, longer than high. On the cranium, the breadth of the forehead between the eyes amounts to 
only ca. '/,, of the length of the head. The snout is tolerably long, its length reckoned to the anterior 
border of the eye, being ca. 7—8,5°/, of the total length; the males seem to have the longest snout; in 
the 158mm. long male the length of the snout is 8,5 °/, of the total length, in the 183 mm. long female 
only 6,8°/.. The shallow pits along the borders of the jaws are specially distinct in well-preserved 
specimens. The nostrils are in the form of tubes as usual. The teeth are short, conical, truncated, 
but tolerably strong, inserted on the intermaxillary (double row in front, single behind), on the palatals, 
vomer and mandible (in several rows in front). 

.The dorsal fin, whose distance from the snout is 29,5—31°/o of the total length, contains 
ca. 97—100 rays"), the anal ca. 842); in both cases half the caudal fin is as usual included. The pectorals 
have (18) Ig—20 (21) rays). The ventral fins are relatively smaller than in other species. 

The scales are laid down early. In the two smallest specimens (total length 53—53,5 mm.) the 
scales are already in process of development on the foremost part of the body (see Tab. IV, fig. 1 a), 
and in the 85 mm. long specimen (Tab. IV, fig. 1b) they cover the anterior part of the tail, also the 
trunk as far as the beginning of the dorsal fin, though the anterior portion of the back and the whole 
of the belly are naked. The 104 mm. long specimen (Tab. IV, fig. 1c) is already almost entirely covered 
with scales, from near the tip of the tail forward as far as the dorsal fin extends; the anterior part 
of the back is however naked, as also a small portion under the base of the foremost part of the 
dorsal fin and the belly, or speaking more accurately, that part of the trunk which lies under the 
branch of the lateral line descending towards the anus. In the 115 mm. long specimen, there is 


a slightly larger naked part posteriorly on the tail, but the scaly covering has the same distribution 


1) According to Collett 9$5—1o1. 
2) _ - — 84—56. 
3) — - — 18—I9. 
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in front, likewise in the 130 mm. long specimen, though here the end of the tail is scaled. In the 
133 mm. long specimen, there are one to two rows of scales under the descending part of the lateral 
line, and the scales extend a little further forward towards the head; the neck (in front of the dorsal 
fin) is still however naked. The scales have a similar distribution in the specimens of 135, 140 
and 158 mm. length, but there are respectively 3 to 4, 2 to 3, and 2 to 3 rows of scales under the 
branch of the lateral line descending towards the anus; the largest of the specimens (Tab. IV, fig. 1 d) 
has still a naked strip under the foremost part of the root of the dorsal fin. Lastly, in the specimen 
of 183 mm. (Tab. IV, fig. 1 e) the scaly covering extends from the tip of the tail to tolerably near the 
base of the pectorals, and there are ca. 6 rows of scales under the descending portion of the lateral 
line, but the belly itself is still naked, as also the back in front of the dorsal fin; in one respect this 
specimen differs from all the foregoing, namely, that the scales extend out on to the base of the 
dorsal and anal fins. 

The lateral line begins over the upper end of the gill-opening, forms a slight arch over the 
edge of the gill-cover and bends thereafter down towards the anus; from there it can be followed — 
though often with difficulty and only under the lens — a shorter or longer distance along the tail, 
in the neighbourhood of the edge of the body. Most often there are also more or less distinct traces 
of a mediolateral lateral line, especially on the tail. The descending part of the lateral line is developed 
early and is seen already on the 53 mm. long young. 

Colour. The two smallest (53—53,5mm.) show g dark cross-bands, which are very sharply 
marked on the dorsal fin, but lower down on the body become quite feeble; between these darker 
cross-bands the yellowish ground-colour of the body shows itself as light cross stripes; the anal fin is 
dark-coloured posteriorly, almost black (Tab. IV, fig.1a). During development the dark cross-bands 
become more and more indistinct; they persist longest on the dorsal fin as dark patches, especially on 
the hindmost part. There is also some individual variation. In one specimen of 85 mm. (Tab. IV, 
fig.1b) the bands are already tolerably faint on the dorsal fin and hardly to be distinguished on the 
body; in one 104 mm. long (Tab. IV, fig. 1c) on the other hand, they are still rather distinct right across. 
The following remarks on the remaining specimens will be sufficient: total length 115 mm.: ro distinct 
dark markings on the dorsal fin, faint shadows on the body under them, anal fin dark posteriorly; 
total length 130mm.: traces of dark markings on the dorsal fin posteriorly, anal fin dark posteriorly; 
total length 133 mm.: 9 dark markings on the dorsal fin, two such on the posterior part of the anal 
fin; total length 135mm.: faint traces of dark markings on the dorsal, under them indistinct shadows 
on the body, anal fin darkened posteriorly; total length 140mm.: two very faint shadings posteriorly 
on the dorsal fin, anal a little darkened quite at the posterior end; total length 158mm.: 12 indistinct 
dark markings on the dorsal fin, here and there traces also of faint shadows under them on 
the body (Tab. IV, fig.1d). Finally, the 183mm. specimen is uniformly coloured, brown, with the 
scales showing somewhat lighter than the ground-colour (Tab. IV, fig.1e). The belly in consequence 
of the dark peritoneum, has commonly a more or less darkened appearance; also, the posterior margin 
of the gill-covers and the skin over the branchiostegal rays, sometimes also the pectoral fins, are 


darkened. 


an 


ee aT ee sh Ora 


— 


= ft ere ee ee 


LYCODINA. 43 


Sexual organs. Only in one of the individuals to hand are the eggs so large that they can 
be recognised with the naked eye, namely in the one of 183 mm.; the sack-formed ovary is 14 mm. 
long and contains a somewhat small number of eggs, whose diameter does not exceed 1,5 mm.; the 


date of capture was the 28th of July. 


Lycodes pallidus from the Kara Sea. 


From the Kara Sea 11 specimens, 85—160 mm. long, have been obtained and are mentioned by 
Liitken (lc). Calculated from my measurements, the height over the anus is 84—8,7°/,, the length 
of the head 22,6—24,6°/,, the distance between the snout and the anus 41,4—43,1°/,, the longitudinal 
diameter of the eye 3,3—4,1°/, of the total length. Compared with the specimens from the Ingolf 
Expedition, Z. pallrdus from the Kara Sea has therefore a somewhat more slender body and the tail is 
relatively a little shorter. The pectoral fins have throughout fewer rays, their number being 18 or 
19, seldom 17. The head, anterior part of the back and the belly are always naked. The smaller 
specimens have distinct dark cross-bands on the body and unpaired fins, in the older these become 
less clear on the body, and the largest (160 mm.) is almost without markings. Liitken mentions 
only one lateral line, viz. the ventral, but faint traces of a mediolateral branch can be detected in 


several specimens. 
Lycodes pallidus from Spitzbergen. 


The two type-specimens of the species, 93 and 164mm.long, were taken at Spitzbergen at 260 
and 459 fathoms. In these, the length of the head is 22,6°/,, the distance between the snout and the 
anus 39—39,8°/>5, the height over the anus 8,5—9,1°/., the longitudinal diameter of the eye 4,3°. of 
the total length. The pectorals contain 18—19 rays. Scales cover the body as far as the region of 
the pectoral fins, but the head, neck, middle of the belly and the fins are naked; in the smallest 
specimen the scales extend farthest forward, namely, immediately to the base of the pectorals, and 
only a small strip along the middle of the belly is naked; in the largest individual on the other hand, 
a larger part of the belly is naked (cf. Pl. III, fig. 26 and 27 in Collett, lc. 1880). The colour is gray- 
brown, with 5—7 dark markings on the dorsal fin and an almost indistinguishable shading on the 
body under each of them; a dark patch likewise on the anal fin towards the end. Of the lateral line 
Collett has only seen the ventral branch. — For the rest, see the detailed and careful description 
of Collett. 

Again, N. Knipowitsch (l.c.) has described a specimen, 188,5 mm. long, taken in Stor Fjord at 
60 fathoms depth. In it, the length of the head is 25,2°/o, the distance between the snout and the 
anus 42,4°/., the height over the anus 9°/,, the longitudinal diameter of the eye 3,5 °%o of the total 
length. The pectorals contain 18 ravs. The scaly covering extends to a little in front of the commen- 
cement of the dorsal fin, the belly is naked. The colour is brown-gray, with indistinct traces of darker 
cross-bands. The ventral lateral line is distinct, traces of a mediolateral branch are also to be seen. 

Of specimens from Spitzbergen I have myself made occasional notes concerning three; one 
(cL. veticulatus forma frigida» No. 7 apud Smitt lc) was taken by the Kolthoftt Expedition of 
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1900 in the mouth of the Ise Fjord at a depth of 350 meters, the other two by the «Michael Sars» in 
1gor in the Ise Fjord at a depth of 260 meters. The most important measurements of these individuals 


are as follows: 


i ae 

gj) 4 
| a 

Total lenethy in aims $14. agar Ace ae ee eee eee ee | m7) an LA 7a) 207 
Mengthviohythe headmeny.sicencrt in ° of the total length | 21,8 23,1| 24,9 
Distance between the snout and anus a — | AI | 42,2 | 44,7 
Heisht, over the anus... 5. sc.c.-->- = — | 10,2 | 8,5 9,9 
Longitudinal diameter of the eye... — — | 3.6) | A,r | es 


The largest of the individuals is remarkable for its great breadth of head just behind the 
eyes; it is a male and the same characteristic has already been noted for this sex in another species 
(L. vahliz, cf. p. 20 with fig. 1 & 2); further, the snout in this individual extends unusually far forward 
in front of the underjaw. The pectorals contain 18, 18 and 19 rays. The distance of the dorsal fin 
from the snout is 28,2—31,2°/, of the total length. On the side of the body the scales extend forward 
to a little behind the root of the pectorals, but both the anterior portion of the back and the belly on the 
other hand are free from scales, even in the largest of the specimens. The 207mm. long specimen is 
wanting in cross-bands, uniformly grayish brown, lighter underneath especially on the underside of 
the head forward; the anal fin darkish, the front part lighter and with a light border. The colour 
in the 147 mm. long specimen is very dark, rusty brown, with extremely faint indications of cross- 
bands; the belly and fins are of a dark mouse-gray, the anal darker posteriorly, the underside of the 
head lighter in parts. In the one 117 mm. long, the colour is likewise very dark except on the fore- 
most part of the underside of the head, with very indistinct bands, which are however, very apparent 
on the dorsal fin, especially towards the margin, to the number of 7 with a dark spot on the point 
of the tail; the anal fin blackish, especially posteriorly, forward lighter on the lower margin. The 


ventral lateral line is distinct, also the mediolateral in parts, yet only in the smallest individual. 


Lycodes pallidus from East-Greenland. 


In the Stockholm’s «Riks-Museum» I have seen not less than 53 specimens, taken at the 
northerly East-Greenland by the Nathorst-Kolthoff Expeditions of 1899 and 1900. A large number 
of these specimens have been described by F.A.Simitt (l.c.) under the names: Z. vahizzZ forma pallida, 
L.vahlit t. typica and L. reticulatus {. frigrda. 

Most of the specimens are under 100 mm. in length, only 18 are above that from 1o5—178 mm. 
In 33 of thése (55,5—178 mm.) the length of the head is 20,7—25,3°/o, the distance between the snout 
and the anus 38—44,4°/., the height over the anus 8—10,3°/,'), the longitudinal diameter of the eye 
(in individuals of 125 mm. and over) 3,4—4,5°/. of the total length. The pectoral fins contain 18—19, 
more rarely 20 rays. A young specimen of 55,5 mm. is still naked, but scales have begun to appear 


in another of 65 mm. In specimens of total length 70—125 mm., the scaly covering extends forward 


1) In one case I1,1%, in young specimens sometimes as low as 7,3 °%o. 
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to near the root of the pectorals, but a portion of the end of the tail is still more or less free from 
scales; at a total length of 137mm. and over, the tail is completely covered with scales, so that these 
extend from the tip of the tail almost to the root of the pectorals, but the head, belly and fins 
continue to be naked even in the largest specimens. On the trunk and tail, there are 7—11 dark 
cross-bands (frequently also a dark spot at the end of the tail), which may become indistinct in the older 
(seldom in the relatively small individuals), especially on the foremost part of the body; they remain as 
a rule, however, on the dorsal fin; the anal fin is usually light in front, posteriorly on the other hand, 
it is more or less blackish (from the fusing together, entirely or in part, of the most posterior cross-bands) 
not rarely with a narrow, light strip along the lower margin; more rarely the anal fin is uniformly 
dark the whole way. Sometimes a light spot is present over the edges of the gill-cover or a light 
stripe across the neck. The ventral lateral line is distinct, especially on the part descending towards 
the anus; a distinct mediolateral lateral line is seldom seen; sometimes there is a short series of pores 


forwards under the dorsal fin). 


Lycodes paliidus from the cruise of the «Michael Sars» 1902. 


Six specimens of a Lycodes, which I think Z. padidus, were taken off the Shetland-Norway 
Slope» at ca. 420 fathoms depth. 


The most important measurements are as follows: 


3 3 
| | 
SS 
Motal lemethy tm mates. 2 sles cca sale ayers see eta vee ee .-.. | 98 I2I | 122 142 181 186 
Length of the head................. in °/> of the total length || 22,8; 23,1; 23 | 23,2 24 22,6 
Distance between snout and anus.... — — 40,8| 40,9; 39,8) 42,3| 42 4 
Height over the anus ............... = _— | 89! 10,2] 9,4] 10,6 9,1 8,7 


In addition, the longitudinal diameter of the eye is 4,1—3,8°)., the length of the snout (to the 
eye) 7,0—8,5 °/o, the distance of the dorsal fin from the snout 28,7—30,4°/. of the total length. The 
pectoral fins contain 19—20 rays. The scaly covering is almost equally developed in all specimens 
and extends towards the root of the pectoral fins; the anterior part of the back and the fins are 
naked, likewise almost all that part of the belly which lies under the branch of the lateral line 
descending towards the anus. The ground-colour is brownish, but darkened on the belly by the 
peritoneum shining through; on the body itself no cross-bands appear; in the three smallest specimens 
on the other hand, rather distinct black markings appear on the dorsal fin, especially on the most 
posterior part, and weak traces of these can be detected also in the three larger individuals; the anal 
fin is grayish in front, dark posteriorly. The ventral lateral line is distinct, frequently even a good 
bit beyond the anus; a mediolateral lateral line is rather apparent in a single individual (that of 142 mm.), 


in others only scattered elements of it are to be seen. 


1) I have also observed such dorsal pores sometimes, in Z. pa//idvs from other regions. 
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Lycodes paliidus from Jan Mayen. 
(var. szzlzs m.). 


Tab. V, fig. 2 a, b, c, d & Tab. VI, fig. 3 a, b, c, d 


I consider as belonging to a distinct variety, 15 specimens which the Ingolf Expedition obtained 
in the neighbourhood of Jan Mayen (St. 116), at 371 fathoms depth. Liitken (1. c) had referred 
10 of them to Z. pal/idus Coll., to which they indeed are closely related, the remaining 5 to Z. 
liitkent? Coll. to which they have a certain resemblance in colour-marking but no close relation other- 
wise. In my preliminary report (l.c.) I have formed these Lycodes from Jan Mayen into a separate 
species (LZ. s?mzl’s), pointing out at the same time their near relationship to Z. palidus; with my 
present increased knowledge of Z. pal/cdus I consider it best to regard them as a local variety of 
this species. 


The most important measurements of these specimens are as follows: 


|| | | 
ag | | jalele| |elelelele 
Peek sy} rat "al ee | 
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The body as to form has a great similarity to that in the typical Z. pallzdus, but it is 
throughout somewhat higher, and is thus less elongated; the height over the anus amounts to 10o— 
12,4°/, of the total length. The tail again is throughout somewhat shorter, the distance between the 
snout and the anus being 41,4—44°/, of the body’s whole length. 

The head is of similar length as in the typical Z. palizdus and amounts to 23—25,9°/. of the 
total length. It appears however less lengthy, as the height over the neck is greater and as a rule 
is contained not quite twice in the length; it is consequently less depressed, and its lateral aspects 
approach more to the vertical. Seen from the side, its upper border from the neck to the posterior 
margin of the pupil is almost horizontal, and then inclines sharply almost in a straight line down to 
the snout. The eyes are relatively a little larger than in the typical form, their longitudinal diameter 
(in specimens of 118 mm. and over) being 4,7—5,6°/, of the total length; their upper margin projects 
outwards over the level of the forehead; seen from above, there is a tolerably small space between 
the two eyes; on the cranium the breadth of the forehead is 1/,. of the length of the head. The 
snout is not depressed, as in the true Z. Jal/idus, but somewhat high; on the whole its head is 
higher than in the previous form whether the snout or the neck is considered. The length of the 
postorbital part of the head is somewhat the same in both forms; consequently, on account of the 
greater dimensions of the eye, the snout is relatively a little shorter in the variety szmz/’s and 
amounts to only 6,2—7,5°/. of the total length against 6,8—8,5°/, (or more) in the typical Z. pallidus. 
The cup-shaped depressions along the margins of the jaws, and the nostrils are as in the typical form, 


nor do the teeth show any differences. 
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The dorsal fin begins about the same place as in typical specimens, namely at a distance 
from the snout which is 29—32,2°/. of the total length; it has ca. 94—96 rays, the anal fin ca. 81—82 
rays; as usual, half the tail fin is reckoned in both. The pectoral contains r9—20, seldom 21 rays. 
The ventral fins are just as small as in typical Z. pallidus. 

Scales. The smallest specimen (49 mm.) is naked (Tab. VI, fig. 3a). In the 73—74 mm. long 
specimens the scaly covering extends from the beginning of the dorsal fin some distance on to the 
tail, but the anterior part of the back and the belly are naked (Tab. V, fig. 2a). In the 106 and 109 mm. 
long specimens the end of the tail is further naked (Tab. V, fig. 2b). It is only late that this portion 
begins to be covered with scales, viz. at a total length of 118—130 mm. In the larger specimens the 
scales extend from the tip of the tail forward to a line from the anterior end of the dorsal fin, yet 
the anterior part of the back and a strip just forward under the base of the dorsal fin as well as the 
greatest part of the trunk under the branch of the lateral line descending towards the anus, are free 
from scales (some specimens may have 2—3 rows of scales at the most, on the belly under the lateral line); 
scales on the unpaired fins cannot be discovered. The scales are relatively large as in the typical 
form and are fairly close together. 

The lateral line is double. The ventral branch is distinct on the stretch from the edge of 
the gill-covers down to the anus, also for a shorter or longer distance along the underside of the tail; 
the mediolateral line is more or less apparent, sometimes specially distinct with a considerable number 
of pores and short lines. Some pores are sometimes seen forward under the dorsal fin. 

Colour. The variety szwz/cs occurs in two different colour-forms, namely in one with indistinct 
cross-bands (Tab. V, fig. 2 a, b,c, d), another with these distinct (Tab. VI, fig. 3 a,b,c,d). Under the first 
come Io specimens. The two young specimens of 73—74 mim. (Tab. V,fig.2a) have 4 dark bands 
over the first two-thirds of the dorsal fins, almost black and most distinct towards the edge of the 
fin; under each of these patches there is a more or less distinct, brownish cross-band on the body. 
The anal fin is black posteriorly, to a more or less extent, on the margin or even to the base. The 
peritoneum shines through giving the belly a blue-black appearance, and the posterior margin of 
the gill-cover as well as the skin over the branchiostegal rays is dark. Otherwise the ground-colour is 
yellowish brown. Two specimens which follow these in size and measure 106—109 mm., are similarly 
coloured; the dark markings of the fins appear mainly, however, as stripes on the margins, and the anal 
fin is not very dark posteriorly (Tab. V, fig. 2b). Six other specimens at 125 (Tab. V, fig. 2c), 130, 132, 
134, 143 and 175 mm. (Tab. V, fig.2d), display similar colouration or have the dark markings almost 
entirely obliterated, so that the body seems almost uniformly brownish, with light scale-points and 
dark belly and gill-cover. The other colour variety is shown by 5 specimens. The first is the 49 mm. 
long young specimen (Tab. VI, fig. 3a): it has a very broad cross-band on the trunk and 4 over the 
tail, decreasing in size posteriorly; the bands are brown, but there is a lighter part in the centre of 
those in front; a light band extends across the neck from gill-cover to gill-cover; the anal fin is 
shaded with black posteriorly. 4 specimens of 118, 125, 145 and 170 mm. have preserved this colouration 
in the main (Tab. VI, fig. 3b, c,d): all show a light band across the neck as well as the dark brown 


cross-bands on the trunk and tail, all, or in every case the most anterior of them, with a light 
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centre"); on the anal fin the dark bands may be scattered or fused together to form a lengthy patch 
on the fin posteriorly. In this group of specimens also, the scales appear as lighter points, and the 
belly and gill-covers are dark. — This remarkable variation in colour-marking is not a sex-difference 


as both males and females occur in both colour-forms. 


The sexual organs are little developed in the specimens to hand. 


In the largest male 


(175 mm. long) the testes are 10 mm. long, 4,5 mm. broad, without developed free folds. In the largest 
female (170 mm.) taken on the 23rd of July, the ovary is ca. 10 mm. long, and contains a tolerably 


small number of eggs of 1,5 mm. in diameter. 


It is especially the less elongated body-form, the somewhat shorter tail and the relatively large 


eyes, which justifies the variety szwzz/zs. 


Lycodes pallidus 
var. sguamiventer m. 


Tab. IV, fig. 2 a, b. 


The 12 specimens, now to be mentioned in more detail, were taken partly by the Ingolf 


Expedition of 1896 in the waters east from Iceland (St. 105, 104, 101) and north from the Feeroe Isles 


(St. 141), partly by the «Michael Sars» Expedition of 1902 off the Shetland-Norway «Slope»; the depths 


were 537—957 fathoms. 
The most important proportions of these 12 specimens are as follows: 
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The form of the body is similar to that in the typical Z. pad/zdus; the anus has almost 
the same position, namely in its distance from the snout which is here 37,9—41,I °/ of the total length, 
and the height over the anus is 9,4—10,8°/, of the same length. 

The head is relatively shorter than in both preceding forms, as its length is only 19,6—22,4 °/, 
of the total length, somewhat depressed, especially in adult specimens. The eyes have a similar 
length as in the typical Z. padéédus, their longitudinal diameter being 3—4,4°/. of the total length. 
The snout, whose length is 7—8,7°/, of the total length, is relatively somewhat higher in the young 


specimens than in the old, where it is depressed. The tube-shaped nostrils are well-developed; the 
teeth-characters as usual. 


') The colouration of these specimens has a delusive resemblance to that in Z. /#/keniz?, which must be the reason 
why Liitken in the earlier report on the Fishes of the Ingolf Expedition referred them to that species. 
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The dorsal fin, whose distance from the snout is 27—29°, of the total length, contains 
96-97 rays, the anal fin 81—82 (half the caudal fin is reckoned with each). The pectorals have 18—20 
rays. The ventrals are on the whole, somewhat longer aud more developed than in the other forms 
of L. pallidus. 

Scales. We do not know the youngest stages, but the smallest of the present specimens is 
already remarkable for the strong development of scales, though it is only 117,5 mm. long; the scaly 
covering extends forward to the neck and almost to the base of the pectorals, as well as forward on 
the belly to a line drawn almost between the anterior third of the pectorals. The 128 mm. long 
specimen has scales on the whole of the belly, to the base of the ventrals, and scales have begun 
to appear on the base of the unpaired fins; the scaly covering has thus almost reached its fullest 
development in this small specimen, as much as it does in the Zycodes genus, as it is essentially only 
the head which remains naked. The three largest specimens (245, 248 and 260 mm.) have only advanced 
further in that the scales have spread out more on to the unpaired fins. The remaining specimens, 
whose iengths le between 143 and a mm., display a little variation, as the scaly covering in some 
of them has almost the same distribution as in the largest individuals, whereas in others the scales 
on the belly only reach forward to a line between the anterior third of the pectorals or to the tip of 
the ventrals when stretched out backwards, and there may also be a naked strip in the middle line 
of the back in front of the dorsal fin; in all, the scales extend out more or less on to the unpaired 
fins. — Whilst, in’ the two previous forms of Z. pad/ydus, the scales did not extend below on to the 
belly itself, the underpart of the belly is always scaled in the present form, either to the base of the 
ventrals or at least to a short distance from it, and on the whole also, the scales extend further for- 
ward on the back as well as, except in the smallest specimens, out on to the base of the unpaired 
fins. The scales themselves are small, on the whole less than in the other forms of Z. palévdus ; the 
are sometimes so close together that they partly give one the impression of being imbricate. 

‘The lateral line has its origin over the upper edge of the gill-cover, bends down towards 
the anus and can be followed a shorter or longer distance along the lower edge of the tail, sometimes 
even to the tip of the tail. In addition to this ventral lateral line, more or less distinct traces of a 
mediolateral brangh are to be seen, sometimes as only single pores, sometimes more numerous pores, 
partly also as a thin line. 

The colour is uniform, without bands or spots, dark-brown or lighter, yellowish brown or 
gray-brown, in all the specimens at hand; the scales stand out lighter than the ground-colour; the 
belly and posterior margin of the gill-cover are darker. 

Sexual organs. The testes are very broad relative to the length and with very small tree 
folds; in one specimen 245 mm. long, the testis measures 16 mm. in length by 7 mm. in breadth, the 
free fold is only 3mm.long. The largest individual (260mm.) is a female taken on the 28th of June; 
the ovary is 22 mm.in length and contains eggs with a diameter of 35mm. The next largest female 
is 147 mm. long; the ovary is only 8 mm. long and contains extremely small eggs. 

In certain respects therefore, the present form is somewhat distant from Z. pa//rdusy the head 
is relatively a little shorter; the scales are less and have a wider distribution, both on the belly, back 
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and unpaired fins; the colour is uniform and shows no indication of bands or spots (though it must be 
remembered, however, that the young are unknown). 

For the rest, it has a very great resemblance to Z. falidus, and I think it most prudent 
meantime to consider it a variety of this species. In time it may possibly be raised to a separate 
species, and its name sgeameventer could then be retained as the specific name. 

As the facts are at present, I regard it as a deep water form of L. padizdus. It lives at depths 
of 537—957 fathoms, whilst the true Z. pad/édus in my opinion is not known to go to greater depths 
than 495 fathoms. It seems to me worthy of remark in this regard, that one of the specimens of Z. 
pallidus from the deepest place (the 183 mm.long specimen described before and represented in fig. re 
on Tab. IV) forms in part a transition stage to the variety sguamzventer, being scaled on the upper- 
most part of the belly (6 rows of scales beneath the descending branch of the lateral line) and contrary 


to the usual, has scales on the base of the unpaired fins. 


Distribution. 


The typical Z. palidus is found in the Kara Sea, at Spitzbergen, at north-eastern 
Greenland, and north from Iceland, north from the Feroes and N.N.E. from Shetland. 
In the Kara Sea the Dijmphna Expedition took 11 specimens at a depth of 46—106 fathoms. 

At Spitzbergen the Norw. North-Atlantic Expedition took 2 specimens where the depths were 
260-459 fathoms, and the bottom-temperature + 1°r and —1°C.; a Russian Expedition I specimen in 
Stor Fjord at a depth of 60 fathoms, and bottom-temperature of — 2°C.; the Kolthoff Expedition of 
1g00 I specimen at the mouth of Ise Fjord, where the depth was 185 fathoms, and the «Michael Sars» 
IQOI 2 specimens at Ise Fjord at a depth of 140 fathoms. 

At north-eastern Greenland no fewer than 53 specimens have been taken. The Nathorst 
Expedition of 1899 took it in Franz Josephs Fjord, at 400 fathoms (4 specimens) and at 73° 20! N.L. 
21 20'W.L. where the depth was 37 fathoms (1 specimen). The Kolthoff Expedition of 1900 obtained 
it at the following places: Franz Josephs Fjord, head of Myskoxe Bay, 53 fathoms (2 specimens); Franz 
Josephs Fjord, outer part of Myskoxe Bay, 106 fathoms (1 specimen); mouth of Franz Josephs Fjord, 
106—212 fathoms (4 specimens); off Franz Josephs Fjord, between Bontekoe Island and Mackenzie Bay, 
132 fathoms (2 specimens); Mackenzie Bay, 6!/,—18 fathoms (35 specimens, 1 of 178 mm., I of 125 mm., 
the rest between 4o—110 mm.); off Mackenzie Bay, 53 fathoms (3 specimens); S.E. from Walrus Island 
(74° 30' N.L. 18° 4o’ W.L.), 42—53 fathoms (1 specimen). 

The Ingolf Expedition of 1896 took 7 specimens north of Iceland at St.124 and 126, where 
the depths were 293495 fathoms, and bottom-temperature —o°5 and — 0°6C. 

The same Expedition of 1896 took 4 specimens north from the Feroes at St. 138, ata 
depth of 471 fathoms, and bottom-temperature — 0°6 C. 

Off the Shetland-Norway «Slope» (62° 43'N.L.1° 26'E.L.) the «Michael Sars» in 1902 
took 6 specimens, where the depth was ca. 420 fathoms and bottom-temperature under o° C. 

The variety sémzlzvs was taken by the Ingolf Expedition of 1896 (15 specimens) south from 


Jan Mayen (St.116) where the depth was 371 fathoms and bottom-temperature — 0°4 C. 
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The variety sguamiventer was taken by the Ingolf Expedition of 1896 east from Iceland 
(St. 105, 104, ror), where the depths were 537-957 fathoms and the bottom-temperature —0°7 to--1°1C. 
(5 specimens); north from the Feroe Isles (St. 141) at 679 fathoms and bottom-temperature 
—o°6C. (1 specimen); and by the «Michael Sars» in r1go2 off the Shetland-Norway «Slope» (63 
7'N.L. 1° 38' E.L.), where the depth was 650 fathoms and bottom-temperature under o° C. (6 specimens). 

L. pallidus lives in polar waters; in southern latitudes therefore, it is first met with at great 


depths (300 fathoms and deeper) but in high arctic seas it comes up quite to the sublittoral zone. 


Lycodes platyrhinus Jensen. 

Tab. VI, fig. 2. Figs. 3—5 in text. 
1898. Lycodes frigtdus Liitken, The Danish Ingolf Expedition, IH, 1, p. 20 (parti). 
tgo1. L. platyrhénus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn. p. 208. 

Body zoarciform, yet relatively more elongated than in most other species of 
the genus Lycodes, the height over the anus being only 8,2°% of the total length; 
the length of the head is 19,9°, of the same length, the distance between the snout 
and the anus 37°%. The colour is uniformly of a ruddy brown-gray. Scales are 
wanting. Lateral line double, ventral and mediolateral, most distinct in its course 
towards the anus. The size (of the single specimen) 148,5 mm. 

DRO: BAS S25) Bs 15: 

Distribution. Between Jan Mayen and Iceland, 1o1o fathoms. 

Only one specimen of this species, which was placed by Ltitken with Z. /fr¢g¢dus, is at hand 
for investigation; it is a male. 


The most important proportions are the following: 
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The form of the body is more slender than in most other species of the genus Z1codes, the 
height over the anus being only 8,2°/, of the total length. On the trunk the height is almost uniform 
and the tail tapers very gradually down to the tip. The trunk is somewhat compressed, its thickness 
being 1'/, times in the height, and the tail becomes gradually more and more compressed. The anus 
lies a little behind the termination of the anterior third of the body, the distance between the snout 
and the anus being 37°/,. of the total length. 

The head is broad, flat in front and tolerably short, its length being 199°» of the total 
length. The height over the crown is somewhat greater than the breadth at the same place, but 
further forward the head becomes very low without at the same time losing in breadth; the end of 
the snout is blunt, but low, seen from above it is broadly rounded off. The eyes are small, so that 
their longitudinal diameter is scarcely /jth of the total length of the head; they are placed high up, 
on the very margin of the forehead, but at a fairly clear distance from one another amounting to quite one 
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and a half times the diameter of the eye. The length of the snout to the eye, is not quite 3'/, times 
in the whole length of the head. The lower jaw extends almost as far forward as the upper, whose 
posterior angle lies under the anterior third of the eye. The lips are tolerably fleshy. The teeth are 
small and pointed, placed as usual on the intermaxillary, palatal, vomer and mandible. The grooves 
for the pores of the lateral line are in parts considerable and very deep, surrounded by soft, projec- 


ting borders; from the snout to under the eve there is a row of 7 distinct pits, and another 


row of pits, likewise 7 in number, from the tip of the mandible to the lower posterior corner of the 


Fig.3—5. Head of Lycodes platyrhinus, seen from aboye, the side and from underneath. >< 1. 


preoperculum. The tube-shaped nostrils are situated a little above the interspace between the two 
foremost grooves of the upper jaw. 

The dorsal fin begins almost over the posterior third of the pectoral when extended back- 
wards, at a distance from the snout equal to 26,3 °/, of the total length. Both this fin and the anal 
fin are covered by a thick skin, so that it is difficult to count the rays; I have reckoned the number 
to be 99 in the dorsal fin, 82 in the anal, half of the tail fin being as usual reckoned in each. The 
pectoral, which contains 15 rays, is of an oblique quadrangular form; its length is 11,3 °/, of the total 
length. The ventral fins are short (almost of the same length as the space between the eyes) and placed 
very close to one another. 

Of scales no trace can be observed; whether this naked condition is a constant feature or 
only due to the small size of the specimen, can naturally not be decided with certainty, but the scaly 
covering is generally far advanced in development at a length of ca. 150 mm. in the Lycodes which 
are on the whole provided with scales, so that the first alternative is the most probable. 

he ventral branch of the lateral line is only distinct in its course down towards the anus. 
It begins ou the neck, forms a small arch over the free flap of the gill-cover and inclines thereafter 
down towards the anus, but becomes already indistinct over the anus. Along the median line of the 
side a tolerably distinct line with not a few pores is to be seen under the lens; the pores are some- 
what far apart in front but closer together posteriorly. 

The colour is uniformly a ruddy brown-gray, the fins and underside of the head lighter, 
dirty gray; the dark peritoneum shows through the belly. 

Distribution. A single specimen (g) was taken by the Ingolf Expedition in 1896 between 


Jan Mayen and Iceland (St. 119), where the depth was toro fathoms and bottom-temperature — 1°0 C. 
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Relation of the species to Lycodes frigidus Coll. 


L. platyrhinus was placed with LZ. frrgédus Coll. by Liitken, and it certainly presents some 
resemblance with this species in appearance, namely, in its uniform, ruddy brown-gray colour; but a 
more thorough comparison will at once show important differences of which the following may be 
emphasized. 

L. frigtdus has a less elongated body-form, the height over the anus, in a specimen of similar 
length, being 10°/, or somewhat more of the total length; the tail especially is quite different in 
appearance when seen from the side, as it becomes pointed posteriorly somewhat quickly in Z. /r¢gzdus. 
Again, the head is larger in ZL. /rig¢dus, its length being 22°, or more of the total length. Z. 
Jvigidus has more rays in the pectoral fins, namely t9g—21. Lastly, the scaly covering in L. /frig¢dus 


is far advanced at the total length of the present species, and its lateral line is single (ventral). 


Lycodes microcephalus Jensen. 


Tab. I, fig. 1. Fig.6—8 in text. 
1go1. Lycodes microcephalus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 206. 


iiewhieto hitvovertiiesanits 1$76°/, ofthe total length Dire tread as smally its 
length being only 17,3 °, of the total length. The tail is much longer than the head 
and trunk together, the distance from the snout to the anus being 38,3°, of the total 
length. The colour is a uniform yellowish white, without bands or spots, blue-black 
on the belly. Lateral line mediolateral(?), only apparent on the trunk. The scales 
extend to the point of the pectoral fin, but maked spots oceur here and there, 
especially on the tail posteriorly; incipient scale-formation on the unpaired fins. 
Size 81 mm. 

DRO 2se 70s. Paris: 

Distribution. Northern Atlantic Ocean S.W. from Iceland, 799 fathoms. 


Only one specimen is present for examination. Its most important proportions are the following: 
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The form of the body is somewhat elongated; the greatest height lies over the belly a little 
in front of the anus and goes to times in the length. The trunk itself is almost of even height, but 
lessens at the anus, its height here going 12'/, times in the total length; the tail tapers slowly and 
fairly evenly towards the point. The greatest thickness lies across the cheeks and is but little less 
than the greatest height of the body; the trunk is a little smaller, and the tail becomes more and 
more compressed towards the tip. The anus lies a long distance in front of the middle of the length 


of the body, its distance from the snout being 383°, of the total length. 
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The head is less than in some of the Lycodes species here treated of, its length being only 
17,3°/) of the total length. For the rest it has a thick and plump appearance; seen from the side, 
the upper and lower edges converge slightly forwards, and the end is blunt; seen from above it 
narrows a little towards the broad rounded end of the snout. The eyes are placed so high up that 
their upper margin projects a little in front of the forehead; their longitudinal diameter is 5'/, times 
in the length of the head; seen from above, the distance between the eyes is equal to the diameter 


of the eye. The length of the snout to the eve, is about 34/. 


5 


times in the length of the head. The 
lower jaw extends almost as far forward as the upper, whose posterior angle lies under the anterior 
third of the eye. The lips are thick. The tubular nostrils are well-developed. Of large, cup-shaped pits 
there is a no small number: 1 behind the eye, towards the upper side, 5 under and in front of the 


eye, 1 behind and 1 in front of the nostril, 8 on the preoperculum and mandible, lastly 1 on the neck 


Fig.6—S. Head of Lycodes microcepha/us, seen from above, the side and from underneath. > 2. 


a little in front of the origin of the lateral line. Further, there is a number of fine lateral line pores 
on the top of the head, the operculum and preoperculum. 

The dorsal fin begins relatively far forward, namely, at a distance from the snout which is 
equal to 21,6°, of the total length; it contains ca. 92 rays, the anal fin ca. 76 rays (half the tail fin 
being reckoned with each). The ventral fins are relatively long (3,5mm.), but very thin. The pectorals 
are 8,5 mm. long and contain 15 rays, the lowermost of which extend at their points beyond the 
covering skin. 

The scales already show a tolerably wide distribution, namely, forward to the tip of the 
pectoral fin when laid backwards. They are not yet very close together, here and there also are some 
naked spots, especially on the hindmost portion of the tail, and in front the scaly covering projects 
forwards in the shape of a wedge leaving the belly and back bare. Further, the scales show signs 
of going to spread out on to the unpaired fins. 

The lateral line seems to be mediolateral. It begins over the upper notch of the gill-cover, 
forms a slight arch over the flap of the latter, and can then be followed along the median line of 
the trunk as far as the vertical line through the anus; the pores are tolerably distant from one 
another and only number 21 on the whole distance mentioned. Possibly there is likewise a ventral 
branch, as on the one side there seem to be 2—3 pores on the belly in front of the anus. 

The colour is a uniform brownish yellow without any signs of stripes. The belly shows 


blue-black owing to the peritoneum shining through. In the journal of the Expedition it is written 
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concerning the fresh fish: «almost without colour, a little bluish gray in tone; the top of the head 
slightly reddish; the side of the trunk and belly (over the peritoneum) dark blue». 

An unpaired sexual organ is present. No pyloric appendages to be seen. 

Distribution. The single specimen taken in 1896 by the Ingolf Expedition!) was obtained 
S.W. from Iceland, were the depth was 799 fathoms and the bottom-temperature 4°5 C. (St. 78). 

This new species does not seem to stand anyway near any of the other Lycodes; ZL. atlanticus 
mihi, to which one might be inclined to relegate it as the young, has a relatively greater head and 


more numerous rays in the pectorals (23). 


Lycodes rossi Malmgren. 


Tab. Vil, Fig: 1 a; b,c, d,'e, fg. 


1828.(?)Blennzus polaris Ross (vix Sabine) in Parry, Narrative of an attempt to reach the North Pole, p. 200. 

1864. Lycodes rossi Malmgren, Om Spetsbergens Fiskfauna; Ofvers. Kgl. Sv. Vet. Akad. Férhandl., p- 516.) 

1880. L.voss? Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 106. 

1886. ZL. veticulatus Rhdt.(?) jun. Liitken, Kara-Havets Fiske; Dijmphna-Togtets zoologisk-botaniske 
Udbytte, p. 136, Tab. XVII, Fig. 4—5. 

1886.. L. Littkenz? Ljiitken, ibid. p. 128 (partim), Tab. XVI, Fig. 1 (nec Fig. 2—6). 

1895. L. vetrcudatus Smitt, Skandinaviens Fiskar, IH, p.612 (partim), Fig. 148. 

1899. L. voss¢ Collett, Vidensk. Selsk. Skr. Chria., No.6, p.8 (cum fig.). 

tgor. L. veticudatus Reinh.(?), Knipowitsch, Ann. Musée Zool. Acad. imp. St. Petersbourg, T. VI, p. 25. 

igo. L. veticudatus forma reticulata Smitt, Bih. K. Sv. Vet.-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 33 
(partim), No. 23 & 27. 

tgor. L. veticulatus forma semznuda Smitt, ibid. p. 32 (partim), No. 16. 

tgor. L.celatus Jensen, Vidensk. Medd. Naturhist. Foren. Kbhyn., p. 208. 


1gor. L.vossit Jensen, ibid. p. 213 (partim). 


Of the total length the height over the anus is (8,5) 9,4—11,7%, the length of 
the head 22,4—25,3 %, the longitudinal diameter of the eye 3,6—4%, the distance 
between the snout and the anus 43,1—49,3%o, the length of the pectorals 13,1—13,6‘ 
The young have dark cross-bands on a light ground, the bands relatively light in 
the centre, but with a very dark margin (on the dorsal fin, blackish); a light band 
across the neck. In larger individuals the dark (6—10) cross-bands on the side of 
the body are partly confluent below, so that the light interspaces partly show 
as saddle-shaped markings from the free edge of the dorsal fin down towards 
the lateral line; the light neck-band frequently divides up into several spots. The 
scaly covering in the older individuals reaches forward to a point, which lies almost 


under the beginning of the dorsal fin, and is wedge-shaped in front so that the 


') The specimen was overlooked and not included in The Ichthyological Results». 
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anterior part of the back and belly are free of scales, likewise the head and fins. 
The lateral line is mediolateral. Pyloric appendages 2. Size 223 mm. 

D. 91—96. A. 71—76. P. (17) 18—19 (20). 

Distribution. Spitzbergen, 5—75 fathoms; Kara Sea, 46—r100 fathoms; Pors- 


~ <5 d \ 
anger Fjord (East Finmark), 30—50 fathoms. | 


Remarks on the Synonymy. 


In 1828, Ross referred a fish taken by the Parry North Pole Expedition north of Spitzbergen at a depth of So 
fathoms, to the Blexnins polaris described by Sabine from arctic America, though Ross at the same time noted some 
differences between them. From the description, it is quite clear that Ross’ specimen was a species of the genus Lycodes. 

In 1861, a Swedish Expedition to Spitzbergen obtained two small Lycodes, which Malmgren took — and probably 
rightly to be identical as species with Ross’ specimen. But M. rejected the reference of this Lycodes to Sabine's Alennius 
polaris, and after likewise rejecting the possibility of its identity with either of the Z. perspicillum and L. nebulosus from 
Greenland established by Kroyer, gave it the name Z. voss7, the diagnosis of which is based on a single 32 mm. long speci- 
men (the second specimen seems to have been lost). 

The next reference to Z. voss? is by Collett in 1880. After examining Malmgren’s type-specimen Collett came 
to the conclusion that Z. voss7 was really the same as L. perspicillum Kr.. and again that Z. gracilis M. Sars, which was 
only known from a young specimen from Christiania Fjord, was identical with Z. voss?. Further, Collett explains: <it is 
probable that all these are only young stages either of Z. vefcwlatus alone, or also of a second nearly related species, perhaps 
L. liitkentt» (l. c. p. 105). 

In his great work on Scandinavian Fishes Prof. F. A. Smitt likewise expresses the opinion that Z. voss? is the 
young of Z. reficulatus Reinh., but with this he unites not only ZL. perspici/lum Kr., but also L. seminudus Reinh. and 
L. “iitkent? Coll. of the European-Greenland forms. 

In his monograph on Z, gracilis (1899) Collett again takes up the question of the position of Z. vossz, He de- 
clares that in certain features Z. rossi differs from Z. grac7/is, but he is still inclined to consider them identical; on the other 
hand, he now considers the transference of Z. ferspicé//um to this species as problematical, and there is no further talk of 
bringing ZL. gracilis-rossé under L. reticulatus. 

In my preliminary report on the Lycodes of the Ingolf Expedition 1 was of the opinion that I had again found 
L. rossi in two small specimens from the seas south of Jan Mayen, and that these united Z. ross? with ZL. fitkenii Coll. In 
this however, I made an error. Later, in the material of the Kolthoff Expedition, I have seen so many specimens identical 
with the form from Jan Mayen, that with this increased knowledge, I must refer them to Z. sescnudus (cf. this species). 
And after I had the opportunity, through the favour of Prof. F. A. Smitt, of examining Malmgren’s type-specimen of 
L. rossi, | think it certain that this form is a very young stage of the species Z. ce/a¢ws mihi. 

This specific name I had employed for three small Lycodes from the Kara Sea; they were considered by Liitken, 
though with some doubt, as the young of Z. vedicu/atus Reinh. I could not agree with this author on this point and formed 
the species Z. ce/a/us. To this I further referred two small Lycodes taken by Russian Expeditions in the Stor Fjord at Spitz- 
bergen. Prof. N. Knipowitsch had identified these specimens as Liitken’s «Z. reticudatfus jun.?» and with right, as T could 
judge from a direct comparison which Prof. K. kindly enabled me to make; through some differences in the most important 
proportions however, I felt obliged to distinguish it as a distinct variety: spztsbergensis. 

But, as said, after I had seen the type-specimen of Z. ross? Malmgr., I came to the conclusion that my ZL. ce/atus 
must be somewhat larger specimens of the same species. 

Later, I got to know ZL. ross closer through a whole series of specimens, old and young, which Dr. Johan Hjort 
had taken in igo! in the Ise Fjord at Spitzbergen. And for use in this treatise, Prof. R. Collett has lent me a series of spe- 
cimens, which kindness I appreciate the more as Prof. Collett had intended to work them out. With the help of this 
excellent material, I discovered that the largest of the specimens, which Liitken in his report on the fishes of the Kara 
Sea had referred to LZ. “itkent? Coll., belonged to Z. vossz'). Lastly, I became convinced that two Lycodes must also be 
referred to Z. voss?, which were taken at Spitzbergen (Ise Fjord and W. from Cape Mitra) by the Kolthoff Expedition of 
1g0o and ascribed to L. reticulatus by Prof. Smitt (1. c.). 


Description. 
Altogether I have had 19 specimens for investigation; they are enumerated below with the 


most important proportions: 


1) The remaining (27) specimens, on the other hand, form a new species belonging to the scaleless Lycodes, which 
I have named Lycodes agnostus (cf. p. 79—S8o). 
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The form is moderately elongated, the height over the anus being 8! ,—1o' , times (in young 
individuals sometimes almost 12) in the total length. As in other Lycodes species the head is some- 
what depressed, whilst the somewhat compressed trunk passes evenly into the strongly compressed 
tail. The head is a little broader than the trunk; its greatest thickness lies over the cheeks and is 
ca. I!/,>—I?/, greater than the greatest height of the trunk. In adult specimens the anus lies almost 
at the middle of the body, as its distance from the snout is 47,8—49,3°. of the total length; younger 
specimens (under 120 mm.) have relatively longer tails, the distance of the anus from the snout in 
them being 43,I—47 °/, of the total length. 

The head is relatively small, its length being only 22,4-25,3°. of the total length. The eves 
are situated high up, so that their upper margins project forward over the forehead, and the space 
between them is somewhat hollow; their longitudinal diameter (in specimens of 118—223 mm.) is 
6—6,9 times in the length of the head or 4-—3,6°), of the total length; they are thus relatively small. 
The length of the snout, reckoned to the eye, is 2,9—3,7 times in the length of the head or 7,6 86°, 
of the total length. The upper-jaw extends to the vertical line through the middle of the eye; the 
end of the snout projects a certain distance in front of the underjaw. The lips are thick; the under- 
lip has a dependant fold on each side, and the fold of skin along the underjaw’s lower edge is over- 
lapping on the chin. The tube-shaped nostrils are well-developed. Along the upper and under-jaws 
are shallow pits for the lateral line. The strong teeth are placed in a single row on the inter- 
maxillaries (10—15), on the palatals (g—14) and on the mandible (10o—15); on the foremost part of 
the jaws (especially on the under-jaw) they form however a double row; further, there is a small group 
(4-5) on the portion of the vomer lying between the anterior ends of the palatals. 

The dorsal fin begins at a distance from the snout equal to 30--31,7°. of the total length; 
it contains g1—g6 rays, the anal 71—76. The ventral fins are small (of a length almost equal to the 
breadth of the forehead between the eyes). The length of the pectorals is 13,1—13,6°, of the total 
length, i. e. almost equal to the distance between the posterior margin of the eye and the edge ot 
the gill-cover; they contain most frequently 18—19, more rarely 17 or 20 ravs, of which the lower ones 
project at their points beyond the covering skin. 

The scales in the larger specimens (163—223 mm., Tab. VII, fig. 1 f & g) cover the sides of 
the tail almost completely, but on its foremost part are already somewhat distant from the dorsal fin 


and continue forward from thence on the side of the trunk as a broad wedge, ending a little behind, 
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or at a point opposite to, the beginning of the dorsal fin; the head, anterior part of the back, the belly 
and fins are thus quite free of scales. The two smallest specimens (32 and 54,5mm., Tab. VII, fig. ra 
& b) are naked, but scales have already begun to show on the 60,5 mm. specimen, on the foremost part of the 
tail and on the trunk to the point of the closed pectoral fin, mainly above the median line of the side. 
In the 65 mm. long specimen, only some few scales can be observed on the boundary between the 
trunk and the tail, up towards the back, but in three young specimens of 68,2, 75 and 75,8 mm. 
(Tab. VII, fig. 1 c & d) a distinct strip of scales is seen on the side of the body, in front to the 
middle of the pectoral when laid backwards and posteriorly an almost equal distance behind the anus. 
In the 85 mm. long specimen, the scaly covering is relatively very early developed, as it has here 
essentially the same distribution as in the adults, only the end of the tail is naked (which may also 
occur in part in much larger specimens); the individuals of 114 and 118 mm. are in a similar condi- 
tion, but one of 105 mm. is much less advanced: in this the scales are only on the foremost three 
fifths of the tail and on the trunk to a little distance behind the tip of the pectoral, and for the most 
part they only extend from the back more or less to near the middle line of the side; only on a small 
portion do they reach below this. These examples should sufficiently illustrate the variations in the 
distribution of the scales in young and medium-sized specimens. 

The lateral line is single, mediolateral, arises at the upper end of the gill-opening, forms a 
slight arch on the shoulder and courses along the dorsal aspect of the trunk but more in the median 
line on the tail. Over the first obliquely descending part of this lateral line there is a horizontal row 
of 4 to 5 pores, placed somewhat remote from one another, and there is a similar row between the 
posterior part of the head and the front end of the dorsal fin. 

Colour. I shall begin with a description of the smallest specimen but 32 mm. long (type- 
specimen of ZL. vossz Malmgr.). As fig. 1 a of Tab. VII in natural size shows, this has 8 broad, dark 
bands on the body, and also a dark spot at the end of the caudal fin. The first of these bands reaches 
from behind the head to the front end of the dorsal fin, the second band lies under and a little beyond 
the posterior portion of the pectoral, the third has its anterior border lying over the anus, the most 
posterior (eighth) covers the end of the tail. All the bands reach down over the linear depression 
along the middle of the side of the body; the fifth extends to near the anal fin, the sixth, seventh 
and eighth extend on to this fin. Above, they all extend on to the dorsal fin. The ground-colour is 
yellow white (that is, on the specimen now much bleached; Malmgren wrote: «dilute fulvo flavus»), 
and the bands which are saddle-shaped, have a small, dark margin with lighter centre. The first 
band is separated from the dark posterior margin of the head by a light stripe across the neck. There 
is a dark streak on each side of the head, from the snout on to the gill cover'). — The next smallest 
specimen (54,5 mim.), represented in fig. 1 b of Tab. VII, is very similar to the foregoing in colour- 
markings, but the bands are broader and their number is only 7. Then comes the 60,5 mm. specimen 
whose colouration agrees completely with that of the type-specimen. The 65 mm. specimen from the 


Kara Sea displays a certain difference as a small, dark-brown spot appears in the lighter centre of the 


") The figure in F. A. Smitt (lL c. 1895) show a light spot behind the eye, towards the upper side, but I think 
the artist has depicted the brain showing through the skull; Malmgren says expressly (concerning the specimens at hand, 
two this time): «in the Spitzbergen specimens the light spots on the dark crown characteristic for the last-named (i. e. Z. 
perspictllum Kr.) are moreover wanting». 


LYCODIN A. 59 
bands (see fig. 5, Tab. XVII of Ltitken 1. c. 1886); this specimen has g dark cross-bands (besides the 
dark spot on the point of the tail), but it does not stand alone, as in my fig. 1e, Tab. VII a specimen 
with to cross-bands will be seen, whilst on the other hand, the number of bands in a specimen 114 1mm. 
long is reduced to 6. — In specimens not quite young the sharp boundary between the dark cross- 
bands on the side of the body gradually disappear, dark colour-material being here deposited; the light 
interspaces between the bands then assume the form of saddle-shaped markings, which extend from 
the free edge of the dorsal fin down towards the lateral line, but they may be traced especially on 
the posterior part of the tail right across the body (cf. the two largest figures on Tab. VII). — The 
light dark-margined band, which extends across the neck and down on to the free fold of the gill- 
cover, is frequently divided in part or entirely, into three light spots by a dark longitudinal streak on 
each side, sometimes even into four spots by another dark streak on the middle line of the neck; 
rarely it is represented only by a light spot on and over the gill-cover. 

In all the 3 females the eggs are small, at the most with a diameter of 1,5 mm. (in the 205 mm. 
female, taken the 26th of July r1gor). 

Distribution. JZ. voss¢ is a high arctic fish, hitherto only found in the Kara Sea, in Por- 
sanger Fjord and at Spitzbergen. 

At Spitzbergen, it has been taken at several places. First by a Swedish expedition of 1861 
in Treurenberg Bay, at 5 fathoms depth, and at Fosters Islands in Hinlopen Straits, in each case a quite 
small speciinen; next, by the Russian expeditions of 1899 and 1900 in the Stor Fjord, where the depth 
was 39—75 fathoms and bottom-temperature — 0,7 to — 1,6 C., a small specimen at each place. The 
Kolthoff Expedition of 1900 took one specimen 163 mm. long in Ise Fjord (Coal Bay) at 100 meters 
depth, and another of 87 mm., W. from C. Mitra (79° 10’ N. L. 11° E. L.) at 100 meters. Lastly, Dr. Johan 
Hjort in rgo1 took a number of specimens (54,5—205 mm. long) in Green Harbour (an arm of Ise 
Fjord), where the depth was 75 fathoms. 

_In the Kara Sea the Dijmphna Expedition of 1882—83 obtained four specimens (65—223 min. 
long) at 46—100 fathoms depth. 

Finally, Dr. Hjort during the 1900 cruise of the . Michael Sars», obtained it in one of the 
fjords of East Finmark, namely in the innermost part of the Porsanger Fjord (the so-called Ostpol) 


where the depth was 30—so fathoms and the bottom-temperature — 1,2) C. 


Relation to allied Species. 

L. rossi stands very close to the Greenland Z. vetecudatus Reinh.,; it has however a more 
slender form, and on the whole fewer rays in the pectoral fin ({17| 18—19g|20] against |19] 20[21]|), and 
its colouration does not change over with age into the network-formation (reticulate). Concerning its 
relation to L. vetéculatus var. macrocephalis see p. 70. 


L. littkent? Coll. is also a closely allied form (cf. p. 61). 


Lycodes liitkenii Collett. 
1878. Lycodes reticulatus Collett (nec Reinhardt), Fiske fra Nordhavs-Expeditionens sidste Togt; Forh. 
Vidensk. Selsk. Chria. 1878, No. 14, p. 59. 


1880. L. litkent’ Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 103, Pl. HI, Fig. 25. 
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In relation to the total length, the length of the head is 25,7 °/o, the distance 
between the snout and the anus 47,3 °/o, the height over the anus 12,7 °/,, the lon- 
gitudinal diameter of the eye 3,3 °/o, the length of the pectoral 16,8 °/,. The colour 
is gray-brown with 7 broad, dark cross-bands; a light band across the neck. The 
scales extend to a point under the anterior end of the dorsal fin. The lateral line is 


mediolateral. Pyloric appendages 2. The size (of the single specimen, a female), 


370 mm. 
Doge VAS 76-8 P22: 


Distribution. W. from North Spitzbergen, 459 fathoms. 


Remarks on the Synonymy. 


L. liitkenii was established in 1880 by R. Collett for a species, a single specimen of which, 370 mm. long, was 
taken by the North-Atlantic Expedition W. from North Spitzbergen, where the depth was 459 fathoms and the bottom-tempe- 
rature — 1° CG; it was previously described by the same author in 1878 under the name Z. veficu/a/ws Reinhardt, an error 
that Collett himself corrected in the interval after he had examined the real Z. veticu/atus in the Zoological Museum of 


Copenhagen. . 

Later, 1. Zétkenti was reported, on the authority of Liitken, to have been again found in numbers both by the 
Dijmphna and Ingolf Expeditions. In 1886 he referred no less than 25 specimens from the Kara Sea to L. /sitkenti; I have 
come to the conclusion however, that the largest of these specimens must be referred to Z. vosst Malmgr., and that the 
others constitute a new species, belonging to the scaleless Lycodes: Lycodes agnostus (cf. p. 79). In 1898 further, Liitken 
mentioned quite briefly that the Ingolf had taken 6 Z. “i/kenz? S. from Jan Mayen. Five of these however, are a colour- 
variety of Lycodes pallidus Coll. var. stmilis mihi (cf. p. 46). The sixth specimen was rightly determined according to my 
earlier opinion, as expressed in my preliminary report on the Lycodes of the Ingolf Expedition (1. c.), but after examining a 
whole series of similar specimens in the Stockholm Riks-Museum, brought from East Greenland by the Nathorst-Kolthoff 
Expeditions, I have come to a different conclusion, namely: that we have here a form which cannot ‘be separated from Z. se- 
minudus Reinhardt, and must be considered as a colour-variety of this species (see further p. 72). 


On Lycodes littkenz? Coll. (nec Liitken). 

This form has been described in detail and well illustrated by Collett in his work on the 
fishes of the North-Atlantic Expedition. After I had learnt, through the kindness of Prof. Collett, 
to know it for myself, I became quite at one with him in believing it to be a distinct species from 
L. reticulatus Reinh, as C. has well shown (1. c. p. 104). In certain respects, Z. Zéitkenz? is nearly re- 
lated to L. semznudus, as we now know it with the banded colour-markings, and I shall therefore 
briefly discuss the mutual relations of these forms. 

If the single female specimen of Z. /itkenz? is compared with a specimen of ZL. semznudus of 
the same sex and similar size, they agree essentially in the most important proportions of the body; 


yet L. liitkent? is a less slender form, as will be seen: 


| L. seminudus| L. lutkenit 
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The head is of similar form as in ZL. semznudus, but seems to be less broad-snouted. ‘The 
eyes seem relatively a little smaller, their longitudinal diameter being 3,3°, of the total length (against 
37 °/o in the above specimen of Z. semdnadus), and the flap of the gill-cover is not bent upwards. 
The number of teeth is somewhat less than in LZ. semznudus; on the intermaxillary I have counted 
I5 in series, 15 on the palatines, 5 on the vomer, and on the mandible 15 in series (cf. p. 78). 

The dorsal fin begins at a distance from the snout, which is equal to 30°, of the total 
length. The number of rays in the unpaired fins falls within that in /. semznudus. The pectorals, 
on the other hand, show a very important difference, being of a much greater size, their length 
being 16,8 °', of the total length; in none of the 18 specimens of Z. semcnuudus does the length 
of the pectorals exceed 11,8°/, of the total length. 

The scales extend further forward than in the most scaled specimen of Z. semcnudus, namely 
to a point under the anterior end of the dorsal fin, but at the same time both the belly and anterior 
portion of the back are naked. 

The colouration agrees on the whole with that in the banded forms of LZ. sem‘nudus; that 
the dark bands are rather indistinct (except on the dorsal fin) comes probably from the advanced size 
of the specimen. 

The differences mentioned, especially the less slender form of the body, and the large pectorals, 
seem to me so important, that Z. Zitkenz? Coll. ought to be held distinct from Z. sem7nudus Reinh. 

(Later. “. liitkentz presents even greater resemblance to 4. vossz Malmgr., whose appearance 
in the adult condition is now known. Of important differences I can only mention, that in Z. voss7 
the pectoral fins are shorter (their length being 13,1--13,6°%, of the total length) and contain fewer 
rays, namely 17—20. All the same, I think it best to keep these forms separate so long as transitional 


forms are not found). 


Lycodes reticulatus Reinhardt. 


Tab. Il, Fig. 2. Fig.9q—10 in text. 


1835. Lycodes veticulatus Reinhardt, Overs. Kgl. D. Vidensk. Selsk. Forh. 1834—35, p. 77. 
1838. L.veticulatus Reinhardt, Kgl. D. Vidensk. Selsk. Skr. VI, p. 167, Tab. 6. 

1880. L. veticulatus Liitken, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 318 (partim). 
1895. LZ. ret¢cudates Smitt, Skandinaviens Fiskar IJ, p. 611 (partim). 


1897. L. veticulatus Vanh6ffen, Grénland-Expedition der Gesellschaft fiir Erdkunde zu Berlin, II, 1, p. ror. 


The height over the anus amounts to 11,3—14,2 °/o of the total length. The 
length of the head in males is 25,1—26,5 °/o, in females 22,4—24,4 °/. and the longi- 
tudinal diameter of the eye 4—2,7 °/, of the total length. The distance between the 
snout and the anus in males is 46,7-—49,7 °/. of the total length, in females 46,2—47,4 %o. 
The length of the pectoral is 13—14,2 °/, of the total length. Young specimens have 
7—9 dark cross-bands on the trunk and tail, which (all or essentially only the 


foremost) form network markings in the older; a light band across over the neck 
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and dark lines of network on the sides of the head. The scaly covering reaches toa 
point under ora little in front of the anterior end of the dorsal fin, but the belly and 
the anterior part of the back as well as the fins are naked. The lateral line is medio- 
lateral. Pyloric appendages 2. Size up to 380 mm. 

Dro2—o3. Aj75. Po roar. Viertiggn(22 225 ae yl): 


Distribution. West Greenland, ca. 100 fathoms. 


Remarks on the Synonymy. 


Of the 10 specimens referred by Liitken (l.c.) to Z. vetécelatus Reinh., I think we must reject the following: Nr. 18 
must be brought under Z. seménudus Reinh.; Nr. 24 and Nr. 25, now prepared skeletons, I am unable to determine with 
perfect certainty, but in all probability they likewise belong to Z. semcnudus Reinh. Further reasons for this separation will 
be found under Z. seminudus (cf. p.71 and p. 75). 

Lastly, it cannot be considered absolutely certain, that Nr. 23, type-specimen to L. perspicillum Kroyer, is the young 
form of the present species; it is better therefore, to discuss it separately with some young specimens of similar appe- 
arance which have appeared later (cf. p. 64—66). 


Description. 


After separating out the foreign elements as mentioned above, our knowledge of Z. reticaulatus 
rests upon 6 specimens preserved in the Museum here. Their proportions are given below along with 
those of a seventh (255mm. long) which was taken later by Dr. E. Vanh6ffen and preserved in the 


Berlin Museum, from which I have had it for inspection. 


| | 
Motal lengths. %.2eee 2 os a ....in mm. || 225 255 | 270 | 286 345 | 370 | 380 
Length of the head ..... cheee — | 55 | 64 | 62 64 go | 98| 97 
Distance from snout to anus : -- | 106 119 | 128 132 161 | 184 | 184 
Height over the anus ..... Bee — | 25551) 3205 eS Tames oe RON | eet 7a a 


The form is therefore somewhat elongated, the height over the anus going 7—8,8 times in 
the total length. The greatest breadth lies as usual forward on the cheeks, and is ca. 1"/, times 
greater than the height at the same place; the trunk is somewhat compressed, the height half way 
along being 1', times greater than its thickness, and the tail posteriorly becomes gradually more and 
more compressed. The tail has a slight advantage in length over the rest of the body, the distance 
between the snout and anus being in males 46,7—49,7°,, of the total length, in females 46,2—47,4 °/o. 

The length of the head amounts in the males to 25,1—26,5°/,, in the females to 22,4—24,4 °/o 
of the total length. Seen from the side the upper and lower margins each form a slightly bent line, 
seen from above (fig.gin text) the outline approaches an oval form. The head above is somewhat 
arched, and rounded towards the sides, which again are convex; the under surface is also slightly 
arched. The eyes are rather small and as usual relatively the smallest in full-grown specimens, so 
that their longitudinal diameter is 6—10 times in the length of the head or 4—2,7°/, of the total 
length; the distance between the two eyes is almost equal to the longitudinal diameter of the eye. 


The length of the snout to the eye is 7,8—9°/, of the total length. The upper jaw reaches to the 
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perpendicular line through the centre or the posterior third of the eye, and extends anteriorly a little 
in front of the lower jaw. The lips are particularly fleshy; the underlip has an overhanging fold on 
each side, and the fold of skin along the underjaw’s lower margin droops like a flap on the chin 
(see fig. 10 in text). The teeth are curved, conical or almost cylindrical; on the intermaxillary in 


front there is a double row, and on the underjaw 3 rows in front, but otherwise they are in a single 


Fig.g—10. Head of Lycodes reticulatus, seen from above and below. > 1. 


From a 255 mm. long specimen (3) from the innermost parts of Umanak Fjord (West Greenland), 190m. Drygalski Expedition 
(Dr. E. Vanhdéffen), 27. 3. 1893. 


row; I have counted 9—14 teeth in a row on the intermanillary, on the palatines g—13, on the vomer 
2—5 and on the underjaw 8-—15 in a row. 

The dorsal fin begins at a distance from the snout which is equal to 30—31,8°, of the total 
length; it contains 92—93 rays, the anal fin 75 rays. The ventral fins are small, almost of the same 
length as the diameter of the pupil. The length of the pectorals amounts to 13—14,2°, of the total 
length; they contain (19) 20 (21) rays. 

The scales in all the present specimens (225—380 mm. long) reach to a point which les under 
or a little in front of the anterior end of the dorsal fin, yet a part under the dorsal fin anteriorly and 
the belly to the anus (likewise a little behind this) are naked. In the smallest specimen the scaly 
covering ceases at some distance (23 mm.) from the end of the tail, but in the others it extends very 
close or even to the root of the tail. The fins are free of scales. 

The lateral line begins on the back of the head over the gill-cover, curves down with a 
slight arch towards the median line, along which it then continues to the point of the tail. A few 
pores are to be seen forward on the trunk above this mediolateral lateral line. 

The colouration is somewhat speckled (Tab. IJ, fig. 2 and fig. 9 in text). I cannot give a 
better notion of it than by citing Liitken’s description, which says concerning the males: ©The 


colour-markings are as a rule in the form of a network on the trunk and tail, i. e. composed of an 
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irregular network of brown bands and lines of various breadth, which separate spots more or less 
large of a lighter ground-colour; but it is clear as a rule — and noticeable in all cases, if one seeks 
for it, in younger specimens — that the foundation for this network les or has been in a system of 
7—9 dark and especially dark-margined cross-bands, which extend from the trunk and tail out on to 
the dorsal fin where they are usually very distinct; between these bands, which extend down almost 
to the median line, are light parts or spots (often with a darker spot again in the light). Especially 
constant is such a dark margined light spot or cross-band across over the neck from the one gill- 
opening to the other, and also some light dark-bordered spots or sinuous markings posterior to and 
over the eyes, as well as on the sides of the head under the eyes as far the nostrils». And of the 
females it is said at the same place: «The two larger specimens have plainly the reticulate markings 
characteristic of the species in general; these extend out on to the dorsal fin and the posterior part 
of the anal fin as more or less distinct bands, and on the head like the markings already described 
above for the males; the smallest has also these on the whole, specific and very characteristic markings 
on the head, but on the trunk and tail on the other hand there are only 8 dark-margined cross-bands 


on the back and dorsal fin». 


Distribution. 


L. veticulatus is distributed along the southern parts of West Greenland. During the last 
century 7 specimens are known to have been taken there, at Julianehaab, Fiskenzes, Godthaab and 
Umanak. Only of one of these specimens is there the further information (by Dr. Vanh6ffen) that 
it was taken in the innermost parts of Umanak Fjord (Karajak Fjord) in a trap at 190 metres depth. 

According to Goode & Bean’) the species has been taken at several places on the east 
coast of the United States at 17—14o fathoms depth, but one cannot tell with certainty if these 
authors have had the true Z. vet¢cudatus before them; their figures (Pl. 78, fig. 273 and PI. 81, fig. 281 a—b) 


indicate so however. 


Relation to allied forms. 


L. veticulatus stands very close to the form from East Greenland I have called Z. reticulatus 


var. macrocephalus; on p. 70 I give the reasons for holding them partly separate for the time. 


Concerning the relation of this species to LZ. semcnudus see p. 78 and to L. rossz p. 59. 


Young forms of Z, vettculatus («L. perspictllum Kroyer», Tab. I, fig. 3). 


The specimens certainly Z. vetéculatus sent here from Greenland are medium-sized to large 
(225—380 mm.). Concerning the appearance of the young we have only conjectures, Prof. Collett in 
1878 expressing the supposition that the small Lycodes described long ago by Kroyer under the 
name L. perspicillum was the young of ZL. retzculatus*). With this view Liitken agreed. In my 
preliminary report on the European-Greenland Lycodes I differed from this opinion and made Z. 
perspictlium a distinct species without giving particular reasons for this step however; certain know- 


') Goode & Bean: Oceanic Ichthyology, p. 305; Mem. of the Museum af Comp. Zoology at Harvard College, vol. XXII, 1896. 
2) Vidensk. Selsk. Forh. Chria. 1878, No. 14, p. 61. 
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ledge gained in the interval has brought me however to the position that Collett was probably 


right, and in that case the synonymy-list for Z. vetzcetdatus must be augmented by the following names: 


1844. Lycodes persprcvllum Kroyer, Overs. Kgl. D. Vidensk. Selsk. Forh. p. 140. 

(1845). L. perspicillum Kroyer, in Gaimard: Voyages en Scandinavie, en Laponie etc, Zoologie, 
Poissons, PI. 7. 

1862. L. perspictllum Kroyer, Naturhist. Tidsskr. 3. R., 1. B., p. 280. 

1880. L. persprecllum Liitken, Vidensk. Medd. Naturh. Foren. Kbhyn. p. 321. 

1898. L. persprcrllum Liitken, The Danish Ingolf Expedition, II, 1, p.22, Tab. IV, Fig. 5. 

1899. L. Liitkenzt Holmquist (nec Collett), Aun. Mag. Nat. History (7), vol. 3, p. 221 (partim). 

tgo1. L. veticulatus forma /rigtda Smitt, Bih. K. Sv. Vet-~Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 29 
(partim), No. 1. 


too1. L. persprczllum Jensen, Vidensk. Medd. Naturh. Foren. Kbhyn., p. 213. 


This form is known by 3 specimens from West Greenland. One of these is the 65 min. 
long specimen') described in detail by Kroyer and figured in Gaimard’s «Voyages» (Pl. 7, fig. A®). 
A second specimen, 43 mm. long, was taken by the Ingolf Expedition of 1895 off Sukkertoppen (63; 
24'N.L.) at 68 fathoms depth; the figure cited, painted from the living fish, gives an idea of its 
appearance. Lastly, Dr. A. Ohlin who was with «the Peary Auxiliary Expedition» as Zoologist, also 
obtained a 43 mm. long specimen in Murchison Sound (between 77—78° N.L.) at 45 fathoms depth; it 
is the one of the two specimens which Holmguist (lc) has determined as ZL. Gitkenz? Coll.; F. A, 
Smitt has later referred it to «Z. vetrculatus forma /rigrda»; of the incorrectness of both determinations 
I have been able to convince myself by an examination of the specimen itself, which is preserved in 
the Riks-Museum at Stockholin. 


The most important proportions of these 3 specimenss) are as follows: 


Total length __. : : : in mm. |} 43 43 65 
Length of the head . | 10 10 15 
Distance from snout to anus . S avtesudls 18,75 | 18,75 28 
Height over the anus 4,25| 4,5 6,5 


The length of the head is therefore 23,1 —23,3 °/o, the distance between the snout and the anus 
43—43,6°/,, the height over the anus 10—-10,5°/, of the total length. It is clear therefore, that these 
young forms are relatively long-tailed in comparison with the adult Z. vetecedatus, but this is no 
absolute objection to their being referred to the named species, because in other Lycodes I have 
observed an approximately similar disagreement between the young and adult individuals (cf. e. g. 2. 
YOSSt, P. 57): 

1) Kroyer mentions and figures (Pl. 7, fig. B) still another specimen, ca. 4omm. long, but that has been disposed of 
long since. 

2) The figure is not entirely successful, showing amongst other things not the slightest trace of scales. 

3) Liitken mentions and figures still a fourth «Z. perspicil/um?», 69 mm. long, in «Dijmphna-Togtets zoologisk- 
botaniske Udbytte», 1886, p. 137—138, Tab. 17, fig.6. This specimen was from Greenland (Disko Bay); it must have been lost 


as I cannot find it in our collection. Concerning the other «Z. ferspicilium?» from Kara Sea mentioned at the same place, 
see L. vosst Malmegr. (p. 56). 


The Ingolf-Expedition. II. 4. s) 
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The colouration (cf. Tab. II, fig. 3, representing Kroyer’s type-specimen) consists of 9—11 
dark saddle-shaped cross-bands on the trunk and tail, the most posterior on the outermost point of 
the tail; each of these bands is bordered by a very dark, sharply outlined margin; the most anterior 
band is separated from the dark upper surface of the head by a light cross-stripe (neck-band); the head 
is encircled by a dark-brown QO-shaped stripe, extending from the snout to the front margin of the eye, 
from the posterior margin of the eye to the gill-cover’s edge and from there on to the neck in front of 
the light neck-band; further an oval spot, light-coloured but surrounded by a brown ring is observed 
behind the eye towards the upper edge of the head. — This regular banded marking seemed to me 
previously to tell against these individuals being considered the young of the network-marked Z. 
veticulatus; but after I had seen in a series of specimens of the nearly allied ZL. veteculatus var. 
macrocephalus, just such a similar change in colouration, occuring with age (cf. p. 68—69 and Tab. VIII), 
I think it very probable that Z. perspzcez2/um can change in a similar manner to ZL. vetzculatus. 

The scales in the largest specimen show on the middle third of the body, namely on the 
portion from a point under the anterior end of the dorsal fin, to the middle of the tail; in the smallest 
specimen of ZL. vetzculatus the scales also cease at some distance from the end of the tail. 

Taking all in all, it seems to me extremely probable, that Z. perspzce//um Kroyer is the young 
stage of L. vetéculatus Reinhardt, as Collett was the first to remark. Complete certainty, of course, 
will not be arrived at until the transition stages are found. 

I may just add, that according to Goode & Bean (Oceanic Ichthyology, 1895, p. 307), the 
Albatross» has taken specimens of ZL. perspzcrllum Kr. off the east coast of North America (45° 24?/,' 
—47 29' N.L.), at 59—86 fathoms depth; the figures given (PI. 80, fig. 278 & 278 a) suggest that these 
authors L. perspicrllum, which they consider a separate species, is identical with Kroyer’s; it agrees 
well therefore, that there should be a form on the east coast of North America which is probably the 


same as L. veticulatus Reinhardt (cf. p. 64). 


var. macrocephalus mu. 
Tab. VIII, Fig. 1 a, b, ¢, de, f. 
1886. Lycodes reticulatus Steindachner, Die Osterr. Polarst. Jan Mayen (Internat. Polarforsch. 1882—83), 
253d), palo7: 
1901. L. veticulatus forma reticulata Smitt, Bih. K. Sv. Vet-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 33 
(partim), No. 26 & 28—36, Fig. 4—5. 


1901. L.veticulatus forma semznuda Smitt, ibid. p. 31 (partim), No. 13s 


In proportions of the total length, the height over the anus is 10—12,2%, the 
length of, the head in males 26,2—28,6°%, in females and young 25—26,6%, the 
longitudinal diameter of the eye 4,3—4,8°,, the distance between the snout and the 
anus 46,2—50,6 %/,, the length of the pectorals 1314,4%. The young have 7—9 dark 
and dark-bordered cross-bands on a light ground, and in addition a dark spot on 
the end of the caudal fin; a light band across over the neck, and often a dark longi- 


tudinal streak on the sides of the head. In older specimens a more or less distinct 
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network-marking is developed from the dark borders of the bands, especially on the 
front portion of the body. The scaly covering in older individuals extends from a 
little behind the root of the pectorals to the end of the tail or ceases somewhat in 
front of this, but the belly and the anterior part of the back are naked; there are no 
scales on the fins. The lateral line is mediolateral. Pyloric appendages 2. Size 
245 mm. 

D.g1—96. A.72—78. P.(19)20—21. 

Distribution. Northern East Greenland, ca. 50—150 fathoms; Jan Mayen, ca. 
40—100 fathoms. ' 

Of this form, which I have thought it best to consider as a variety of the foregoing species, 
there is a number (14) of specimens, presenting a special interest as they show transition stages in 
markings from the young with sharply marked black cross-bands to a network formation in the adults 
(cf. Tab. VIII), reminding one quite of that in Z. vetecolatus. For this reason Prof. Smitt (lc) has 
referred (the most of) these specimens to the West-Greenland species; I cannot but think however 
that the differences are important, and I must for the time being hold them in part distinct. 
Eleven specimens were taken at northern East Greenland by Swedish expeditions; two were taken at 
Jan Mayen in 1900 by the steamer «Michael Sars» and kindly handed over to me for examination 
by Prof. Collett; one was likewise taken at Jan Mayen by Dr. Fischer and has been placed at my 


disposal by Prof. F. Steindachner. 


Description. 


The most important proportions of all 14 specimens are as follows: 


| | 


| a rs | | = & 
~ «(|G | 2 DOoUdTlhelU East- |5 
.3.180|/, 35 _| Seo!, 2 |e SF Greenland| #9] East-Greenland 1900 
Hol So |#SolGal#Sojaia Ja O| 
AB O|AA\AE OAD (Se Olg on 1900 | 
|| OG ON a} SO dy ae | SOA ew | } 
WMvyAl ag jv] Hor ec fet | 
3 | & | a J Be | wo { 
i, | ~ =) — — 
| 5) | 
| | | Sue ? $,4\¢6 
Total length ..... ee in mm.) 61 | 83 56 87 | 88 II3 | Ir5 | 116 | 119/120 | 133 |156195\245 
| 
Length of the head................, — 16 | 20,75) 22,2 | 22,75] 22,5 28,2 | 29,2} 30,5) 30) 30,5| 34 | 42! 53) 7o 
| 
Distance from snout to anus........... — 29 3955 41,5 | 41,25] 42 53 52,51 54,5| 58) 56,5] 61,5) 76 94/124 
Height over the anus ee ree . — | 6 9 9 9.5 8,5 TD, i> o02 12;5| 14} 13 14 | 16) 20) 30 


The form is moderately elongated, the height over the anus going S8—ro times in the total 
length. The greatest thickness lies forward on the cheeks and is ca. 1‘), times greater than the height 
at the same place; the trunk is already somewhat compressed, as its thickness a little in front of the 
end of the pectoral goes about 1,4 times in the height, and the tail becomes gradually more and 
more compressed. The anus lies almost at the middle of the body, its distance from the snout being 
46,2 —50,6 °/, of the total length. 

The length of the head is 26,2--286°/, of the total length in males, 25—26,2° in young 
females and small specimens. Seen from the side, its upper and lower margins each form a slightly 
curved line, seen from above the outline is somewhat oval. The top of the head is slightly arched. 
The eyes are placed high up, so that their upper margins project forward over the forehead; their 


9 
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longitudinal diameter is contained 5,4—6,7 times in the length of the head, or is 4,3—4,8°/, of the 
total length; the distance between the two eyes is a little smaller than the longitudinal diameter of 
the eye. The length of the snout, measured to the eye, is contained 2,7—3,3 times in the length 
of the head or is 8—9,8°/, of the total length. The upper jaw reaches to the vertical line through 
the middle or anterior third of the eye, and anteriorly extends a little way in front of the under jaw. 
The lips are thick; the underlip has a dependant fold on each side, and the fold of skin along the 
lower margin of the lower jaw is spread out like a flap on the chin. The nasal tubes are well- 
developed. Along the upper and lower jaws there are shallow pits for the lateral line. The teeth 
are short but strong; I have counted 8—r11 teeth in a row on the intermaxillary, 8—1o on the palatine, 
1—5 on the vomer, 9—14 in a row on the mandible; forward on the intermaxillary and mandible 
there is further a posterior row of teeth. 

The dorsal fin begins at a distance from the snout which is equal to 29,2—32,3°/. of the 
total length; it contains 91—96 rays, the anal fin 72—78 rays. The ventral fins are short (almost of 
the same length as the longitudinal diameter of the eye). The length of the pectoral is almost equal 
to the distance from the snout to the posterior margin of the eye and amounts to 13—14,4°%, of the 
total length; they contain 20—21 rays (only in one specimen — that of 113 mm. — have I found 19 rays). 

Scales. The smallest of the present specimens, which is 61 mm. long, lacks any trace of 
scales. In the 83mm. specimen (Tab. VIII, fig. 1c) scales have begun to appear as a small strip round 
the lateral line, forward to the middle of the posteriorly extended pectoral and posteriorly almost the 
same distance behind the anus. The further development of the scaly covering consists essentially in 
the appearance of scales on the posterior part of the tail also, and at the same time the rows are 
increased in a vertical direction. Some variation exists however. Thus, the scaly covering in a 
133mm. long specimen (Tab. VIII, fig.1d) does not have any greater extension relatively than in that 


of 83 mm., whilst in another only 116 mim. long 


g, it approaches distinctly nearer to the root of the tail. 


In some of the largest specimens the scales extend from a little behind the base of the pectoral to, 
or nearly to, the beginning of the caudal fin, but they are less close together at the root of the tail 
fin, and the belly as also a stretch on the back anteriorly are naked; in other specimens just as large 
the end of the tail is however still naked, and that holds also for a narrow stretch along the base of 
the dorsal and anal fins (Tab. VIII, fig. 1 e & f). No scales are to be seen on the unpaired fins. 

The lateral line begins over the operculum, forms a slight arch on the shoulder and from 
there courses along the median line of the body. A shorter or longer series of pores, with wide inter- 
spaces and without the character of a true lateral line, is often to be seen on the anterior portion of 
the back above this mediolateral lateral line. 

Colour. The young have 7—9 dark cross-bands on a light ground, and in addition a dark spot 
on the end of the tail; the bands again are bordered by a more or less marked edge of darker, almost 
blackish colour; the hindmost 2—5 bands extend out on to the anal fin as darkish streaks in line 
with those on the dorsal fin where the bands end; further forward the bands extend more or less 
down below the median line of the side. Across over the neck and on to the operculum extends a 
light band which is most frequently divided in part or entirely into three light spots by a dark 


streak on each side, which crosses from the dark edge bordering the neck-band in front and behind. 
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On the side of the head, from the snout to under the eye and out on to the gill-cover, a dark streak 
often runs. — The central part of the cross-bands becomes lighter and lighter with age, or several 
light spots appear in each band, retaining the dark border, so that a reticulate marking is formed, as 
is seen in fig.1e, Tab. VIII. The distinct network-marking does not occur equally early or strong in 
all specimens. The largest of those present (245 mm. long) is essentially at the same stage as that of 
195 mm. represented in fig. 1 f, whereas the specimen only 156 mm. long represented in fig. 1 e, Tab. VIII, 
presents a very distinct reticulate marking. Of the specimens from Jan Mayen a somewhat distinct 
reticulate marking is already seen in that of 11g mm. (Tab. VIII, fig. 1b), and even in the specimen 
87 mm. long such a marking has already begun to form in the foremost band; in the specimen 83 mm. 
long (Tab. VIII, fig. 1c) an oval spot, light and surrounded by a dark ring, is present behind the eye 
towards the upper side. 

Concerning the reproduction, but little can be elucidated, as none of the females are more 
than 120 mm. long. In a temale of this size, taken on the 7th of July 1900 at East Greenland 
(72° 25'N.L.), the eggs measure scarcely 0,5 mm. in diameter. In the largest of the males (245 mm. 
long) the testes are well-developed, 16,5 mm. long. 

Distribution. ZL. vetrculatus var. macrocephalus is a high-arctic fish, only known from 
northern East Greenland and Jan Mayen. 

At East Greenland 11 specimens, whose size lay between 61 and 245 mm., were taken be- 


tween 72° 25’ and 74° 35'N.L. The several localities are distributed as follows: 


7222.50 Bal 7 50 Wily. 300 metres 6 specimens  Kolthoff Expedition 1goo. 
73° 32) — 24° 38' — IOO—IIO-— = I — Nathorst — 1899. 
73°55' — 19° 20’ 150. - 3 = Kolthotf -- 1900. 
74° 355 — 18°15) — 150 - I — — = a 


At Jan Mayen the Austrian Polar station in 1882—83 took a small specimen (87 mm.) at a 
depth of roo fathoms, and the «Michael Sars» 2 specimens (83—119 mm.) at a depth of 60—75 m. on 


the 8th of August 1goo. 


Appendix, 
Two small Lycodes, taken during the cruise of the «Fylla» in 1886 by the botanist Th. Holm 
at northern West Greenland, namely in Baffins Bay, at 92 fathoms, may perhaps be referred to /. ve- 


teculatus Reinh. var. macrocephalus. ‘These specimens measure: 


Total length ........ eee eS in mm. || 45,5 | 47,5 
Length of the head .._. eee eee } 11,5 | 12 
Distance from snout to anus... 21 22 


Height over the anus ... 


The height over the anus is therefore 11,3—11,6°/,, the length of the head 25,3 °., the distance 
between the snout and the anus 46,2—46,3°/, of the total length. In respect to the most important 
proportions they thus stand very close to the above-described young L. vetéculatus var. macrocephalus, 


but the tail is relatively a little longer and the height over the anus a little greater. The coloura- 
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tion is also very similar: 7 saddle-shaped bands, bordered by a dark margin, break the light ground- 
colour: between the foremost band and the dark-coloured neck there is a light cross-stripe. In addition, 
a brown stripe is present on the head, extending from the snout under the eye on to the gill-covers; 
further, there is a light oval spot but surrounded by a dark margin, behind the eye towards the upper 
side. The pectorals count 20—21 rays; in one specimen there are 92 rays in the dorsal fin, 73 rays 
in the anal. 


One of these specimens is represented in fig. 1a on Tab. VIII. 


Comparison with Lycodes reticulatus. 

The present form displays no slight resemblance to Z. ve¢zcudatus Reinh. from West Greenland, 
mainly in respect to colouration, as both in the older stages have the dark cross-bands transformed 
to a more or less distinct network-formation; further, they have a mediolateral lateral line; nor do the 
numbers of rays in the fins present any differentiating character. On the other hand, it seems as if 
the variety macrocephalus was a form with relatively large head and large eye, which will appear 


from the following comparison between two male specimens of almost equal size: 


L. veticulatus 
forma ¢ypica var. macrocephalus 
sce BOS ie 
Total length afore nreteyerees at Sada enen dae boll siberl 255 | 245 
Length of the head..... .....-. in % of total length || 25,1 28,6 
Longitudinal diameter of the eye 35 4,3 


Further comparison between almost equally large adult specimens is unfortunately not possible 
for the time being, as Z. vetécudatus is not present in smaller nor var. macrocephalus in larger male 
specimens than those given, and there is also a great gap in size between the females at hand. I 
must provisionally suggest that the differences noted cannot be overlooked without further investi- 
gation and that two varieties are to be reckoned with. 

If we bring «ZL. perspicillum» Kr. the supposed young of ZL. reticudatus, into the comparison, 


we see that the young of the latter have likewise a smaller head as well as a relatively longer tail: 


L. reticulatus juy.? | L. veticulatus 

| (ZL. perspicillum Kr.) | var. macrocephalus 

\| | 
| PS 
Total length ........ - . in mm. | 43 | 43 65 (61 83 |86 |87 |88 
Length of the head ........ ..... in °/o of total length | 23.3 | 23,3 | 23,1 | 26,2} 25 | 25,8! 26,1| 25,6 
Distance from snout to anus ..... — -- 43,6 43 43,1 | 47,5! 47,6) 48,3| 47,4) 4757 


| | 


L. yosst Malmgr. (from Spitzbergen and the Kara Sea) is also near to the present form, but it 
has a smaller head (length, 22,4—25,3°/, of the total length) and relatively small eyes (longitudinal 
diameter, 3,6—4°/, of the total length). In addition, Z. vossz has on the average fewer rays in the 


pectorals, namely (17) 18—1g (20), and the marking does not change over into the reticulate. 
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Lycodes seminudus Reinhardt. 

Tab. IX, Fig. 1 a,b,c, d,e & Tab. X, Fig.1a,b. Fig. rr—ra in text. 
1838. Lycodes semtnudus Reinhardt, Kgl. D. Vidensk. Selsk. Skr. VII, p. 223. 
1878. LZ. semtnudus Collett, Fiske fra Nordhavs-Expeditionens sidste Togt, Sommeren 1878; Forh. 

Vidensk. Selsk. Chria. 1878, No. 14, p. 67. 

1880. ZL. semtnudus Liitken, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 325. 
1880. L. vetécudatus Liitken, ibid. p. 318 (partim). 
1880. L. semznudus Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 113, Pl. IV, Fig. 28. 
1895. L. vetécudatus Smitt, Skandinaviens Fiskar, I], p. 611 (partim). 
1897. L. semtnudus Vanhotien, Grénland-Expedition der Gesellschaft ftir Erdkunde zu Berlin, II, 1, p- 100. 
18098. ZL. Littkent? Liitken, The Danish Ingolf-Expedition, II, 1, p.22 (partim). 
tgo. L. vettculatus forma seminuda Smitt, Bih. K. Sv. Vet-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 31 


(partim), No. 14-15, 17—18 & 20—22. 


The height over the anus is 9—10,6 °/, of the total length. The length of the 
head in males is 27—30 °/,, in females 25—28 °/, of the total length. The longitudi- 
nal diameter of the eve is 5,3—3 °/, of the total length. The distance between the 
snout and the anus is 44,6—50,6 °/, of the total length. The length of the pectoral is 
9,0—11,8 °/, of the total length. The colour is a uniform gray-brown, or there are indi- 
stinct dark cross-bands on the trunk and tail, or distinct dark cross-bands (7—9) 
and asarulea light neck-band. The scales as a rule reach forward only toa pointa 
little behind, over ora little in front of the anus (seldom to the tip of the flattened- 
out pectoral). Lateral line mediolateral. Pyloric appendages 2. The size ca. 500 mm. 

D. 91—97. A. 73—78. P. (19) 20—22. 

Distribution. West Greenland, ca. 100 fathoms; East-Greenland, ca. 100--400 
fathoms; Jan Mayen, 370 fathoms; off the Norway-Shetland «Slope», 600 fathoms; 


Spitzbergen, 260 fathoms; Kara Sea, 92 fathoms. 


Remarks on the Synonymy. 


The species LZ, Ssemtnudus was formed in 1838 by Prof. Reinhardt sen. for a Lycodes almost 1! feet long, taken 
at Umanak in West Greenland. From JZ. veticulafus Reinh. to which it stood near in several ways, it was distinguished at 
the first glance in that the body was uniformly coloured and naked from the snout to the vertical line through the anterior 
end of the anal fin; in his detailed description however, R. laid less weight on these characters, rightly paying attention 
especially to other more important structural features (number of the teeth, shortness of the pectorals etc.). 

The same specimen was dealt with by Liitken in his treatise of 1880. L. came to the conclusion, after some 
acquaintance with larger males of Z. re/écu/afus had been gained in the interval, that there was nothing else on which a 
specific difference between Z. rediculatus and L. seneinudus could be based, than the distinctly less extension of the scaly 
covering in the latter. This impression in my opinion was due to an erroneous division of the material which Liitken had. 
So far as I can see, namely, Nr. 18 (1. c. p. 332) of the specimens referred by Liitken to Z. reticulatus belongs to the pre- 
sent species; this individual, whose length is 365 mm.. possesses certainly a weakly banded marking and a somewhat widely 
distributed scaly covering, but in more important characters it seems to agree with Z. senedxudus. In all probability also, 
the specimens Nr. 24 and Nr. 25 (1. c p. 332) referred by Liitken to Z. reficulatus belong to L. seminudus; perfect certainty, 
however, cannot be attained as they are now unfortunately prepared skeletons '). 


1) Liitken says of these specimens, that the colouration was not at all and the scaly covering only partly recogni- 
sable. The moderate condition of these individuals has naturally brought it about that a failure in determination could more 
easily take place. 
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In later years 2 further specimens of Z. semznudus have been taken at West Greenland. One of these, a uniformly 
coloured female of 335 mm., was taken 1893 by Dr. E. Vanhéffen in Umanak Fjord; it was kindly handed over to me for in- 
vestigation by the Berlin Museum. The other was sent to our Zoological Museum in 1go1 by P. Miiller of Jakobshavn, 
governor of the colony; it is only 180 mm. long and of special interest, as in agreement with the above mentioned specimen 
it shows a not very distinct, yet clearly recognisable, banded marking. 

Apart from West Greenland Z. semznudus was again found at Spitzbergen by the Norwegian North-Atlantic Expedi- 
tion, as a single, uniformly coloured specimen only 128 mm. long; Prof. Collett has kindly handed it to me for study and I 
can confirm the correctness of his determination. 

In addition to the uniformly coloured or weakly banded form, ZL. semnudus may however also appear with very di- 
stinct cross-bands and with a light band across over the neck. In the Riks-Museum of Stockholm I have had the oppor- 
tunity, through the kindness of Prof. Smitt, to see no less than 7 specimens (129—280 mm. long) from East Greenland 
(Nathorst and Kolthoff Expeditions of 1899 and 1900) of a form, which only differs from the typical LZ. semdnudus by 
the pronounced, livelier marking. In his treatise of rgo1 F. A. Smitt had rightly referred these specimens to Reinhardt’s 
L. seminudus, but in this species he sees only a form of Z. vetécw/atus, an opinion I cannot agree with. 

A similar specimen (180 mm. long) had also been taken by the Ingolf Expedition south from Jan Mayen. In my 
preliminary notice on the Lycodes of this expedition (1. c. p. 213), I have referred it to Z. 4itkenzi Coll., which again I identi- 
fied with Z. voss? Malmgr. from Spitzbergen, as a small specimen (67 mm. long) from the Ingolf Expedition seemed to me 
a transition-form between Z. vossé and the larger specimen from the same expedition referred to Z. “itkenit. This position I 
have meanwhile been obliged to give up. JZ. voss? Malmgr. is without doubt the young stage of ZL. ce/atus established by 
myself (cf. further p. 56). And since both the specimen of the Ingolf Expedition (that of 180 mm.) and the above-mentioned 
7 specimens of the Nathorst-Kolthoff Expeditions seem constantly to have very short pectorals, whereas LZ. itkend¢ Coll. is 
characterized specially by large pectoral fins, I consider it best to keep the last named separate from JL. seminudus. And the 
small specimen referred to (from the Ingolf Expedition), which I had erroneously taken for a connecting-link with Z. vossy, 
becomes the young form of Z. sesmnudus (cf. further p. 76—77). 


Description. 


Proportions of the uniformly coloured or indistinctly banded form: 


Ey QEIEeS: 6 
eet =o 
AREAL Nee eaat Oe nos oabant oeoe bc .in mm. |} 128 180 | 335 | 365 | 445 
Hensthi of the shead. 7 7an e062: oye ae Be 46 84 | 100 127 
Distance from snout to anus......... = 57 82,5 | 157 | 184 225 
Height over the anus............... a L2,5;|) $2875) || 34) ss85i 50 
i 


Proportions of the distinctly banded form: 


Total length i Peete rence in mm. || 129 161 180 180 | 197 | 218| 250 | 280 
Length of the head..... Spe neni _— | 36 43,5| 48,5] 49 52.5 | GE 6735) a7, 
Distance from snout to anus.............. — Ih Gr a7 88 83 | 94 |106| 116 | 130 
Height oversthe antsy: sees. sce ieee — | 12 16 19 TOM LS ye 22i 2515S 


| 
| ! 1 1 ' 


The form is elongated, the height over the anus going ca. g'/,—11 times in the total length. 
The greatest thickness lies forward on the cheeks and is equal to or somewhat greater than the 
height at the same place; the trunk is tolerably compressed, its height midway being 1!/, greater 
than the thickness, and the tail becomes more and more slender posteriorly. The anus in the males 
lies at, or a little in front of, the middle of the body, its distance from the snout being 46,1—50,6°/, 
of the total length; in females its distance from the snout is 44,6—48,3°/, of the total length. 


1) The specimen is from Spitzbergen (North-Atlantic Expedition), the others from West Greenland. 


*) This specimen is from Jan Mayen (Ingolf Expedition), the others from East Greenland (Nathorst and Kolthoff 
Expeditions). 
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The length of the head in males is 27—28,5°/,, in females 25—28°,, of the total length. Seen 
from the side, the upper margin is almost horizontal at the neck, and from there slopes gradually, 
evenly and almost in a straight line down towards the snout, which is low; the under margin 
rises up slightly only in front; seen from above, the head decreases but little in breadth towards 
the anterior end of the snout, which is broadly rounded off so that the outline of the head forms an 
elongated oval. The crown is flat, the cheeks almost perpendicular or only slightly convex; taken with 
the depressed and broad, somewhat flat snout, this gives the head a characteristic appearance, re- 
minding one somewhat of a pike. The eyes are situated high up, so that their upper border juts 
forward over the forehead; the size decreases a good deal relatively with age, their longitudinal dia- 


meter going 4,8—9,4 times in the length of the head, i. e. 5,3—3°/, of the total length; the distance 


Fig. rr—12. The head of Lycodes seminudus, seen from above and underneath. >< 3/5. 


From a 335 mm. long specimen (Q) from the innermost parts of the Umanak Fjord (West Greenland), 200 m.  Drygalski- 
Expedition (Dr. E. Vanhd6ffen), 17.3.1893. 


between the two eves is almost equal to 2/, rds of the longitudinal diameter of the eye (in old speci- 
mens quite equal to this) The length of the snout to the eve, is 3,5—2,9 times in the length of the 
head or 7,5—10°/, of the total length. The upper jaw reaches to a perpendicular line through the 
centre or anterior third of the eye, and anteriorly it extends a little in front of the lower jaw. The 
lips are rather fleshy along the upper jaw and on the sides of the lower, but somewhat thin in front 
on the latter; the fold of skin along the under margin of the latter is relatively little developed the 
whole way (see fig. 12 in text). The free flap of the gill-cover is relatively long and bent up at the 
corner. There is a number of shallow grooves for the lateral line along the upper and under jaws. 
The teeth are truncate and conical or almost cylindrical, in a double row on the imtermanillary an- 
teriorly, in three rows (2 in young specimens) on the mandible anteriorly, but otherwise form a single 
row; in larger specimens I have counted 17-24 teeth in a row on the intermanillary, 16—24 on the 


palatines, 3—6 on the vomer and 17—-26 in a row on the mandible. 
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The dorsal fin begins at a distance from the snout equal to 29,6—33,7 °/, of the total length; 
it contains 91—97 rays, the anal fin 7378 rays. The ventral fins are small (almost of the same 
length as or even shorter than the longitudinal diameter of the pupil). The pectorals are relatively 
broad but short, their length being 9,6—11°/, of the total length or always less than the distance be- 
tween the snout and the posterior margin of the eye; they contain (19) 20—22 rays, of which the lower 
project at their points from the connecting skin. 

The scales extend from the end of the tail more or less far forward on the sides of the body; 
the covering tends to a point in front like a wedge, leaving the side of the back and belly naked for 
some distance; there are no scales on the fins, or in any case only on the posterior half of the dorsal 
fin, along the base. In the uniformly coloured or weakly banded form, the scaly covering is subject 
to great variation in regard to distribution in part independently of the age of the individuals, it seems. 
In the type-specimen, which is 445 mm. long, the scaly covering extends forward scarcely to a point 
which lies directly over the origin of the anal fin. In the second largest (365 mm.) on the other hand, 
the scales reach to a point at the tip of the flattened pectoral and have thus attained the greatest 
extension known as yet for the species. In the 335 mm. specimen (Tab. X, fig. 1b) and that of 180 mm. 
(Tab. X, fig. 1a) the scaly covering extends forward a little in front of the anus, in Collett’s speci- 
men from Spitzbergen (128 min. long) just a trifle in front of the anus. The specimens present of the 
distinctly banded variety have a much more regular distribution of the 
scales (Tab. IX, fig. 1b, c,d, e). In 3 specimens of 280, 218 and 180 mm. 
the scaly covering extends forward like a wedge to a point, which lies 
directly over the anus, whilst in 5 specimens of 250, 197, 180, 161 and 
129 mm. it stops at a short distance behind the anus. 

The lateral line begins over the gill-cover, forms an arch over 
the shoulder and courses from there along the middle of the body. On 
the foremost part of the trunk in well-preserved specimens, a shorter or 
longer series of pores is present above the lateral line, with wide inter- 


spaces and without forming any true lateral line. 


Colour. The present species occurs in two colour-varieties, it 


4jjj i seems, namely, one uniformly coloured or with slightly marked cross- 
ii | I : ae F : 

i bands, the other with distinct cross-bands. — Those entirely uniform of 
a gray-brown are: Reinhardt’s type-specimen (445 mm. 4) from Umanak; 
Fig. 13. The head of Lycodes se- 
minudus, of the variety with di- 


stinct cross-bands. >< 3/,. Collett’s specimen (128 mm. 9) from Spitzbergen. A weak banded mar- 
From a 280 min. long specimen (3) 


Vanhoffen’s specimen (335 mm. 9) from Umanak Fjord (Tab. X, fig. 1 b)*); 


from northern East Greenland King is seen in: the specimen (365 mm. 6) from Godthaab, referred to 


(Franz Joseph's Fjord} 760 m. 7, yetyculatus by Litken, also the specimen (180 mm. 2) recently sent 
Nathorst Exped., 14.58.1899. . 

from Jakobshavn. In the first of these, there are above the median 

line 7 dark bands, 2 on the trunk and 5 on the tail, which again are somewhat lighter in the centre; 


in the small specimen, a similar number of somewhat more apparent bands are seen (Tab. X, fig. 1 a). — 


") By very favourable light, exceedingly weak traces of a faded, banded marking may perhaps be detected in this 
specimen. 
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The specimens from East Greenland and Jan Mayen all show a livelier colouration, as is seen in 
Fig. 1 b, c, d, e of Tab. IX and Fig. 13 & 14 in the text. They have distinctly 2 dark bands on the 
trunk and 5—7 on the tail; in addition, the end of the tail (fin) is dark-coloured; the dark bands are 
especially distinct on the dorsal fin and the upper part of the body, lower down they may disappear in 
the general darkish ground-colour, but they are often also, especially on the tail posteriorly, separated 
by light interspaces right across, the light may even separate the bands forward on the body and 
constitute an important part of the colouration. The dark bands are light in the centre, often so light 
that the margins show as a distinct, dark-brown frame, or that an originally single band dissolves 
into two; sometimes the light in the band is partly limited to a rounded-off spot (see Fig.1e of Tab. IX). 
Right across the neck, from gill-cover to gill-cover stretches a light, dark-bordered stripe, which some- 
times however can be limited to a rounded-off light spot on the centre of the neck or very rarely 
may disappear almost entirely. 

As already mentioned, I am much inclined to refer Nr. 24 and Nr. 25 among Liitken’s /, 
vettculatus (l.c. p. 332) to LZ. semznudus. Full certainty cannot be attained as the specimens are now 
skeletons, but the considerable length of the head (28,5—29,5°., of the total length), the rich provision 
of teeth (on the intermanillary 17—18 teeth in a row, 5—7 on the vomer and 20in a row on the mandible), 
as also the shortness of the pectorals (10°/, of the total length) seem to point certainly in this direction. 
The number of the vertebree is 95—96 (23—24 + 72). 

|Later addition. During my participation in the summer cruise of the «Michael Sars) in 
1902, a specimen of Z. sesmznudus was taken on the 26th of June at 62° 58’ N.L. 1° 56' E.L., and at c 
600 fathoms; the place lies in the «cold area» off western Norway. 

It is a @ with all the known characters of the species; its most important proportions are 


as follows: 


StL NCI i ead > RRS Sere ie Rese SA oo apiece 268 mun. 
lefsiakerd ar ori tule Joler-(Glln a Geen yee ene eae cae 730 - 
Distance from snout to anus ...................... 128 
EVGIGHtROMEDr Whe RAT Suen ams eae nee sa a aneets de eee eee a: 28 — 


In proportions of the total length, the length of the head is therefore 27,2°/,, the distance 
between the snout and the anus 47,8°/,, the height over the anus 104°; of the same length the 
distance between the snout and the anterior end of the dorsal fin is 32,1°/,, the length of the pectoral 
10,6°/,; the latter fin contains 21—22 rays. 

The scaly covering reaches from the end of the tail forward to a point, which lies an eye’s 
length behind the point of the pectoral, being wedge-shaped in front; the scales extend out on to the 
basis of the posterior part of the dorsal fin. The body is without markings. 

Further, our Museum has recently received through Mr. H. Kraul, director of the Upernivik 
colony in West Greenland, 4 very large Z. seminudus (400—497 mm. long), all males, which are 
remarkable for their relatively large head (its length being 27,56—30°, of the total length). The pectorals, 
which count (19) 20 rays, amount in length to 11,1—11,8°/, of the total length. The scaly wedge in 
one specimen extends forward slightly in front of the vertical line through the anterior end of the 
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anal fin, in the three others it ceases a little behind this point. The colouration has almost vanished, 


vet traces of dark cross-bands and light interspaces may be detected, especially on the dorsal fin.] 


On an early and a young stage of Lycodes seminudus. 


Amongst the material brought home by the Ingolf Expedition is a small, 67 mm. long Lycodes 
which I take to be an early stage of ZL. semznudus, it remained undetermined and is not mentioned in 
the report on the ichthyological results of the expedition. 

This specimen was taken at St. 116 (south from Jan Mayen, 371 fathoms), at the same place 
therefore, where the 180 mm. long specimen of ZL. sesznudus, mentioned previously, was taken — a 
circumstance that might at once make one think of the possible specific identity of these specimens. 


The proportions of this little specimen are as follows: 


‘Rotall lengthy 43/40 ..cieniae os okies eee Cela ee ere 67 mim. 
WsvoNeAda “Ole Woks IMERMIlS S Sa ssnsagnsoemacboenocssvonscsuc 18 — 
Distance! irom SnOut to anus. eek re eer 31 — 
Height cover the anuShemsas- asso oe 6 — 


Putting these figures into percentage, one finds that the length of the head is 26,9°/,, the 
distance between the snout and the anus 46,3 °/,, the height over the anus 9°, of the total length. 

As is shown in Fig.1 a of Tab. IX, which represents this young specimen natural size, it has 
8 broad, dark bands over the body. The first band extends from the back of the head to the beginning 
of the dorsal fin, the second lies over the tip of the pectoral, the anterior margin of the third lies over 
the anus, the eighth (last) band covers the end of the tail. All the bands reach from the outer border 
of the dorsal fin across the back and traverse the linear depression running along the middle of the 
body; the fifth reaches to near the anal fin, the sixth to the basis of this fin, the seventh and the 
eighth extend a little on to it. The ground-colour of the body is yellowish white, except on the belly, 
which is coloured blue-black on account of the peritoneum shining through; the cross-bands have 
chestnut-brown borders and a somewhat lighter centre. Lastly, one can discern an indication of a 
neck-band, namely a light spot in the centre line of the neck, beyond the upper notch of the gill- 
openings. Scales are wanting and a lateral line is not yet apparent. The dorsal fin contains 95 rays, 
the anal 77, and the pectoral 22. 

If we now compare this young individual with the specimen of Z. semznudus, 180 mm. long, 
from the same Ingolf station, we find such a great agreement between them that their specific identity 
cannot be doubted. Figure 14 below shows this larger specimen, natural size. 

The length of the head is 27°/,, the distance between the snout and the anus 49°/, of the 
total length (r80mm.). The head has thus relatively the same length as in the younger specimen, 
whereas the tail has less preponderance in length over the rest of the body. It must be added that 
it is a female with very small eggs in the ovary. 

On the trunk are again the two broad bands, although at the first glance they are not 
recognised as corresponding to the dark bands of the younger specimen; the central part namely has 


become very light and takes up also such a large part of the band that only its borders stand out 
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as dark cross-stripes. The tail has only 5 dark bands. None of the bands show, as in the younger 
stage, any sharp boundaries below, as the ground colour has here become dark, but they stand out 
clearly against the yellow-white colour of the back and dorsal fin. The neck-band is more strongly deve- 
loped than in the younger individual and extends from gill-cover to gill-cover as a narrow, light band. 

The number of rays in the fins is in tolerably close agreement with that in the younger 


specimen, namely 94 in the dorsal fin, 75 in the anal and ar in the pectoral. 


Fig. 14. Lycodes semtnudus Reinh. (2). «<1. S. from Jan Mayen, 371 fathoms. Ingolf Expedition 1896. 


Lastly, amongst the specimens from the Kara Sea labelled by Liitken LZ. palizdus, I have 
found a young Lycodes which undoubtedly belongs to the species Z. semznudus,; this specimen is not 
named with the other Z. padivdus in Liitken’s report on the fishes of the Dijmphna Expedition, so 
that L. has probably regarded the determination as less certain. 


Its proportions are as follows: 


Motal Ment Ais 28s, sas amantadine pee sss con Gee 87 mm. 
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The length of the head is thus 259°, the distance between the snout and the anus 46°, 
the height over the anus 9,2°, of the total length, which numbers fall within those found in Z. sezzz- 
nudus. Just as certain a mark of recognition lies in the small pectorals whose length 1s only 
10,3 °/o of the total length; they contain 19 rays. . 

Although the specimen is somewhat bleached, one can readily see that the colouration in the 
main has been the same as in the smaller specimen just described, namely 8 broad, dark and dark- 
bordered cross-bands, 2 on the body and 6 on the tail, in addition a dark spot at the end of the 
caudal fin; on the neck one can detect signs of a light cross-band. Scales have begun to appear on 
the tail, at some distance behind the anus. 


It was taken by the Dijmphna Expedition in the Kara Sea at 92 fathoms depth. 


Distribution. 


A specimen was taken at West Greenland at each of the following localities: Godthaab, 
Jakobshavn, Karajak Fjord (in the innermost part of Umanak Fjord, 200 meters depth) and Umanak, 
also 4 specimens at Upernivik. At East Greenland the Nathorst Expedition of 1899 took a 


specimen as far up as 74° 52’ N.L.17° 16’ W.L. (S. from Shannon Island), 350 meters, and 2 specimens in 


78 LYCODIN AS. 

Franz Joseph’s Fjord, 760 meters, whilst the Kolthoff Expedition of 1900 took 4 specimens at various 
places in Franz Joseph’s Fjord, 200—300 meters. The specimen of the North-Atlantic Expedition was 
taken on the north coast of Spitzbergen, where the depth was 260 fathoms and bottom-tempera- 
ture of + 1,1°C. The Dijmphna Expedition took the above-mentioned, but 87 mm. long, specimen in 
the Kara Sea at 92 fathoms depth. The 2 specimens of the Ingolf Expedition were caught south 
from Jan Mayen, where the depth was 371 fathoms and the bottom-temperature —o0°4C. Lastly, 
the «Michael Sars» in 1902 took a specimen in the «cold area» off the west coast of Norway, 


at 62° 58’ N.L. 1° 56’ E.L., 600 fathoms. 


Comparison between Lycodes seminudus and L. reticulatus. 


As it has often been doubted that these names represent two different species, it may be of use to 
go over the most important differences between them, so far as they are limited in this treatise. 

The form of the body is more slender in Z. semcnudus than in L. reticulatus, so that the 
height over the anus is 9~10,6°, of the total length in the former against 11,3—14,2°/. in the latter. 

The head is relatively larger in Z. semznudus than in L. reticudatus,; in the first-named namely, 
the length in the males is 27—-30°/,, in the females 25—28°/, of the total length, whereas in the latter 
the numbers are respectively 25,1—26,5°,, and 22,4—24,4°/,. The form also is somewhat different: 
seen from the side, the head in Z. semznudus is more pointed forward, which arises from the snout 
being much compressed in this species by comparison with ZL. vetecudatus; the flat crown and the 
almost vertical cheeks in LZ. semznudus are also in contrast to the convex cheeks and the somewhat 
arched crown of ZL. vetéculatus. Next, L. seminudus has larger eyes, their longitudinal diameter being 
553-3 °/o of the total length, whilst the same proportion sinks with age from 4—2,7°/, of the total 
length in LZ. veteculatus. The lips in ZL. semznudus are less fleshy than in ZL. vetrculatus, and the 
double fold of skin hanging down from the chin in the latter (see fig. 10 in text) is very little developed 
in L. semrnudus (see fig. 12 in text). Further, the bones of the mouth in Z. sesznuudus have a greater 
equipment of teeth than those of Z. vet’cudatus; thus in L. reticulatus, 1 have counted g—14 teeth in 
a row on the intermaxillary, 8—r15 in a row on the mandible, 9—13 on the palatine; in ZL. semznudus 
on the other hand, 17—24 teeth in a row on the intermaxillary, 17—26 on the mandible, 16—24 on 
the palatine. Lastly may be mentioned, that the free flap of the gill-cover is relatively long in Z. 
seminudus, and that in this species the distance between the gill-openings across the belly is much 
less than in Z. vetecelatus (ci. fig. 12 with fig. 10 in text). 

A very evident difference is shown in the size of the pectorals, as their length in Z. vetrculatus 
is 13—14,2 °/, of the total length, but only 9,6—11,8°/, in Z. semznudus. 

The scaly covering has on the whole a greater extension in ZL. vetécudatus than in ZL. 
seminudus, so far as we yet know. In all the specimens of Z. vetzculatus to hand, whose lengths lie 
between 225—380 mim., not only the tail, but also most of the trunk is covered with scales, as these 
reach forward to a point which lies under, or indeed somewhat in front of, the anterior end of the 
dorsal fin. In a single specimen of Z. semznudus, that of 365mm. namely, the scaly covering extends 


forward to a point at the end of the flattened-out pectoral fin, and in all the remaining (17) specimens 
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whose lengths are from 129—497 mi., it does not once extend so far, but ceases a little in front of 
the anus, over the anus or a little behind this. 

Lastly, as regards colouration, none of the present specimens of Z. semdnuudus, not even 
the distinctly banded, show signs of assuming the network markings so characteristic of 4. vetecudatus. 

Taking all together, the differentiating characters seem to me so important, that the reference 
of these two forms to one species would be quite unnatural. 

If we take ZL. reteculatus var. macrocephalus into the comparison, the boundaries between the 
two species are certainly reduced, so far as the relative sizes of the head and eyes are concerned, but 


the other distinguishing characters (length of the pectorals, distribution of the scales ete.) still hold good. 


Lycodes agnostus Jensen. 


Tab. VI, Fig. 1 a, b. 


1886. Lycodes Liitken’d Liitken, Kara-Havets Fiske; Dijmphna-Togtets zoologisk-botaniske Udbytte, 
p.128 (partim), Tab. XVI, Fig. 2—6. 

1895. L. veteculatus Smitt, Skandinaviens Fiskar, II, p.611 (partim), Fig. 147. 

tool. L. veticulatus forma semznuda Smitt, Bih. kK. Sv. Vet.-Akad. Handl. Bd. 27, Afd. IV, No. 4, p. 32 
(partim), No. ro. 


tgor. L.agnostus Jensen, Vidensk. Medd. Naturh. Foren. Kbhvn., p. 200. 


In proportions of the total length, the height over the anus is 9,3—12°/,, the 
length of the head 22—24,8°/,, the distance from the snout to the anus 46—-52°/,, the 
longitudinal diameter of the eve in larger individuals 3,4—2,7°/o, the length of the 
pectorals 10—12,5°/,. g—12 cross-bands, dark with lighter central part; a light 
stripe across the neck above. Scales wanting. Lateral line mediolateral’). Pyloric 
appendages 2. Size 233 mm. 

D. g90—93. A. 70—75. P. 16—17. 

Distribution. Kara Sea, 46—100 fathoms; Arctic Sea of Siberia (Chatanga 
Bay), 15 fathoms. 

In the report on the fishes of the Kara Sea, Liitken referred 28 specimens of a Lycodes to 
the ZL. 4étkenz? described by Collett from the deep water at Spitzbergen. From an examination of 
these specimens however, I discovered that Liitken had mixed two species together under his «/. 
litkent?», as I shall now explain. 

The largest specimen, which is 223 mm. long?), has scales on the tail and a great part of the 
trunk, whereas the remaining 27 specimens are completely wanting in scales, although amongst them 
there are specimens up to 186mm.in length. This alone at the beginning would counsel great caution 
in bringing these individuals together under one species; certainly one may find in the present treatise 
many examples to show that variation may occur within one and the same species of the genus 


1) In well-preserved specimens further, a whole series of dorsal pores can be seen, 
2) Liitken gives the length to 225 mim. 
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Lycodes with respect to the development of the scaly covering, but such a sudden jump as Litken 
here makes possible, would be quite singular. 

Again, the 27 specimens in comparison with the 28th belong to a relatively small-eyed form, 
the longitudinal diameter of the eye (in specimens of over 100 mm.’s length) amounting to only 3,4— 
2,7° of the total length; in the two largest specimens (185—186mm.) the horizontal diameter of the 
eye is thus 3--2,7°/, of the total length, but in the 223 mm. iong specimen 3,6°/, of the total length, 
although in consequence of its greater size it should have had relatively still smaller eyes than the 
two named, if we had to do with the same species. 

Further, the number of rays in the pectorals shows a very considerable difference: the 27 
specimens have only 16—17 rays, whereas the 28th has 19. Liitken indeed, has remarked this 
difference, but he endeavoured to explain it away by supposing that the number «undergoes some 
increase with age». 

Although the colouration may seem quite similar on a cursory view, when rightly seen 
there is the difference that the 27 specimens have more numerous dark cross-bands, namely 9g—12 (ct. 
Litken l.c Tab. XVI, fig. 2—6), whilst the 28th has only 8 (ibid. fig. 1). 

From all these important differences I drew the conclusion that the 223 mm. long specimen 
must be specifically distinct from the others, and I was successful later in identifying it with Z. vossz 
Malmer. (cf. p. 56). 

The remaining 27 speciinens seemed to me to belong to a form which retained its naked 
condition throughout its whole life; in my preliminary report (l.c) I gave it the name Lycodes 
agnostus. 

Later I gained a welcome confirmation that I had judged rightly, as I found a specimen in 
the Stockholm Riks-Museum, which in all respects agreed with the form from the Kara Sea, also in 
that it was perfectly naked even though its total length was still greater than that of the 
specimens in my hands. F. A.Smitt in his great work on the Scandinavian Fishes gives a figure 
of it (fig. 147) under the name «ZL. vetrculatus, Turnerid», and in his later treatise «On the genus 
Lycodes» (l.c. 1901) he has mentioned it under the name «Z. vefeculatus forma semzuuda». Its most 


important proportions are as follows: 


otallen oth yt. yas setetins Foor one eee 233 mm. 
Wemothmotstiie ead pests eyncts eee eee 56,5 — 
Distance irom snout toganus.:....79- eee eee 117 — 
Elerhitvoversth enanusy agin cee cee eee 22,5 — 


In proportions of the total length, the length of the head is thus 24,3°/., the distance between 
the snout’ and the anus 50,2°/,, and the height over the anus 9,7°/,. The eyes are small, their 
longitudinal diameter being only 2,7°/, of the total length. The body, as already mentioned, is quite 
free of scales. The lateral line is mediolateral. The colouration has now disappeared so that I cannot 
decide if the figure in Smitt has struck the right proportion between the light and dark bands. 
The pectorals contain 16 rays, the dorsal fin ca. go and the anal ca. 70 rays. 

The specimen, which is a male with well-developed testes (33 mm. long), was taken on the 


24th of August 1878 by the Vega Expedition on the east side of the Taimur peninsula, namely in 
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the mouth of Chatanga Bay (75° N.L. 113° 30’ E.L.), where the depth was 15 fathoms and the bottom- 
temperature — 0,8° C. 
The specimens of the Diymphna Expedition were taken in the Kara Sea at a depth of 46—r100 


fathoms. I give below the proportions of rr specimens chosen according to size: 


a ae oe 
Total length ... : in mm. | 66 | 70 | 94 105 116 135 138 147 155 185 186 
Length of the head . : — | 6 | 165] 23 26 28 33 34 35 37 45 41 
Distance from snout to anus... : -— ai lee 44 52 58 | 68 67 70 Hi | 97 go 
Height over the anus _ 65 | 6,5 9 10 UI 03,5 14 15 15 22 16 


In the 185 mm. long female the eggs are of a considerable size, namely 4,5 mm. in diameter; 


the date of the catch is not forthcoming. 


Comparison with allied forms. 


A scaleless Lycodes has not been known hitherto from the European-Greenland coasts. From 
Arctic North America however, 2 species were known, which are described as perfectly naked, and set 
up by Bleeker therefore as a separate genus: Lycodaleprs, namely L. turnert? Bean (Alaska, Bering 
Straits) and Z. szacosus Richardson (Northumberland Sound, Cumberland Gulf). The scaleless Lycodes 
from the Kara Sea presents great similarity to Z. turner’? amongst these, the latter's proportions 


according to Bean!) being as follows: 


lic) enlistees em Re ME fees then rege chiral sarensyeye «cate cay ce love 330 mim. 
FETC MMOL THe Meads ati atetaeyarecn secs aceres apa ave in °/, of the total length 23 
Longitudinal diameter of the eye............. — — 255 
_Distance of the anal fin from the snout....... _ _ 51 


But Z. tuvnerd? has 18 rays in the pectorals, 85 in the dorsal fin, and 67 in the anal; and these 
data can scarcely be regarded as resting on wrong counting, since Scofield?) in a second specimen 
has found: P.18, D. 86, A.67. Nor does the colouration agree, so far as I can discern from the figure 
which Jordan & Evermanns) have given of Bean’s type-specimen. 

Until further information is forthcoming, I must therefore consider the scaleless Lycodes from 
the Kara Sea and Chatanga Bay a separate species.’ The European Lycodes-fauna is thus enriched by 
an interesting form which has hitherto been misunderstood. I cannot find however, any sufficient ground 
for adopting the genus-name Lycodalepis proposed by Bleeker, since we know forms which, in their 
weak development of the scaly covering (e.g. Z. semruudus), present transitions between entirely naked 
and perfectly scaled species; and other characters do not exist which might be the basis for a generic 
separation of the naked species, so far as I can see (cf. for the rest p.5, with remarks on the likewise 
scaleless L. platyrhinus mihi). 


1) Proc. U. S. Nat. Mus. 1878, p. 463. 

2) List of fishes obtained in the waters of Arctic Alaska. The Fur Seals and Fur-Seal Islands of the North Pacific 
Ocean, Part III, 1899, p. 505. 

3) Fishes of North and Middle America, IV, Pl. 350, Fig. 858. Bull. U. S. Nat. Mus. 1goo. 


The Ingolf-Expedition. II. 4. | 
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Lycenchelys Gill. 
Lycenchelys Gill, Proc. Acad. Nat. Sci. Philad., 1884, p. 180 (wewrena). 

The body is very elongated (anguilliform), the height over the anus going ca. 
16—24 times in the total length. Teeth on the intermaxillary and mandible, vomer 
and palatines. Lower jaw without barbules. Scales small. Lateral line ventral or 
mediolateral, or both ventral and mediolateral. Branchiostegal rays 6. 

From the waters of North America 3 species of this genus have been described, namely: 
Lycenchelys verriliid Goode & Bean, off the east coast of the United States (34° 39’ 40”—42° 33’ N.L. 
68° 22'—75° 14' 40" W.L.), 75—603 fathoms; Lycenchelys paxzllus Goode & Bean, off the east coast of the 
United States (35° 45’ 30’— 42° 48' N.L. 63° 07’/—74° 48’ W.L.), 263—904 fathoms; Lycenchelys porifer Gil- 
bert, off Lower California, 857 fathoms’). 

From the European and Greenland waters are at present known 4 species, distinguished from 
one another in the following manner: 

I. 7 pits for the lateral line along the upper jaw and under the eye. 
A. Distance of the dorsal fin from the snout is less than 20°/, of the total length. 
a. Length of the head is less than 14°/, of the total length. Colour uniform. (The «cold 
area» off west Norway, east Iceland, and in the Feeroe Channel; 340—620 fathoms). 
L. murena Coll.; p. 82. 
b. Length of the head is more than 14°/, of the total length. Dark spotted colouration. 
(Northern East Greenland; ca. 160 fathoms). L. kolthoffi Jensen; p. 88. 
B. Distance of the dorsal fin from the snout is 21°/, or more of the total length. (Skager 
Rak, south and west Norway; 70—300 fathoms). L. sarst¢ Coll.; p. 86. 
II. 8 (larger) pits for the lateral line along the upper jaw and under the eye. (Davis Straits; 393 fathoms). 


L. tngolfanus Jensen; p. go. 


Lycenchelys murezna Collett. 


Fig. 15—I9 in text. 


1878. Lycodes murena Collett, Fiske fra den Norske Nordhavs-Exped. 1876—77; Forh. Vidensk. Selsk. 
Chria. 1878, No. 4, p. 15. 

1878. L.murena Collett, Fiske fra Nordhavs-Expeditionen 1878; Forh. Vidensk. Selsk. Chria. 1878, No. 14, 
p- 74 (partim). 

1880. L. murena Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 116 (partim), Pl. IV, 
Fig. 30 (nec Fig. 29 & 31). 

1891. L. murena LAlljeborg, Sveriges och Norges Fiskar, II, p. 25 (partim). 

1895. L.murena Smitt, Skandinaviens Fiskar, II, p.616 (partim) (non Fig. 152). 

1901. Lycenchelys murena Jensen, Vidensk. Medd. Naturh. Foren. Kbhvyn., p. 214. 


t) Concerning these species, see Goode & Bean: Oceanic Ichthyology, 1895, p. 309—312; also Jordan & Ever- 
mann: The Fishes of North and Middle America, Part III, 1898, p. 2470. 
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The height over the anus is 4,1—5 °/, of the total length. The head, whose 
length is 12,9—13,3 °/. of the total length, is not particularly broad, the trunk is some- 
what compressed; the tail becomes much compressed and loses gradually in height 
towards the end. The lower jaw extends almost to the end of the upper. 7 pits for 
the lateral line along the upper jaw and under the eye. The distance between the 


snout and the anus is 27,6—30,4 °/, of the total length. The distance of the dorsal 


/ 


fin from the snout is 17,6—18,2 °/, of the total length. The colour uniform yellow- 


brown. The scales are distributed over the tail and trunk, whilst the head and fins 
are naked. Lateral line double, divided into a ventral and mediolateral branch, the 
latter however frequently indistinct. Pyloric appendages not developed. Size 
18r mm. 

DD ris—126, A. 100—104")., P. 13-15. 

Distribution. The «cold area» off west Norway, east from Iceland, and in the 


Foroe Channel; 340—620 fathoms. 


Remarks on the Synonyimny. 


Lycodes murena was established by Collett for a 140 mm. long specimen of an elongated Lycodes, which the North- 
Atlantic Expedition of 1577 took in the ice-cold waters off Helgeland in Norway, at 350 fathoms depth. In 1878, off Bear 
Island and Spitzbergen, in ice-cold water and from depths of 459—658 fathoms, the North-Atlantic Expedition got 3 other 
speciiens (112—198 mm.) likewise of a very elongated Lycode, which Collett referred to the same species, as he considered 
certain differences as less essential and a sign of the variability of the species. From a study of the figures 29, 30 and 31 of 
the chief publication of the North-Atlantic Expedition’s Fishes | got however the impression that if the figures were 
correct — they could not belong to one and the same species: figs. 29 and 31 must represent another species than fig. 30, 
which formed the type-specimen from the 1877 cruise of the North-Atlantic Expedition. 

After I had had the opportunity, through the kindness of Prof. Collett, to examine 2 of the specimens of the 
North-Atlantic Expedition, namely the type-specimen from 1877 and one of the specimens (not figured) from 1878, my _ pre- 
supposition became a certainty: the specimens from the 1878 cruise of the North-Atlantic Expedition ought to form a species 
by themselves, belonging to the genus Lycodonus Goode & Bean (cf. p- 95) and this I proposed to name ZL. flagellicauda. 
To this form further are to be referred, the specimens obtained by the English expeditions of the «Knight Errant» and 
«Triton» in the Faroe Channel, and which Giinther referred to Lycodes murena Coll. (the figures in Chall. Report leave no 
doubt about the matter), and also the specimens from the Ingolf Expedition referred to Z. mzrana Coll., which were taken 
north of the Iceland-Feroe ridge). Of the true «Lycodes murena», which ought to be referred to the genus Lycenchelys 
Gill, only the type-specimen was known until a short time ago, but during the revision of my manuscript | have further been 
able to study 2 specimens, taken by the «Michael Sars», the one (145 mm. long, in 1900 E. from Iceland, the other (181 mm. 
long) in 1go2 in the Feeroe Channel. 

A detailed comparison will vindicate the necessity of the intended separation. 


Comparison between Lycenchelys murena Coll. and Lycodonus flagellicauda m. 

The form of the body is throughout more elongated in Z. fageliicauda; in L. murena 
namely, the height over the anus is 4,1—5°/, of the total length, in specimens of 1. flageléicauda otf 
similar size 3,4—4,4°/,. In other regards also the form is essentially different. Z. mewrena is a com- 
pressed form: the trunk is already (if not distended by sexual products) somewhat thinner than high, and 
the tail quickly becomes strongly compressed; close behind the anus, the thickness is to the height 

') According to Collett D. 118, A. 100; according to my observations in another specimen D. 126, A. 104 

2) But not the large specimen from Davis Straits, because it forms a distinct species both from Z. «rena and from 
L. flagellicauda: Lycenchelys ingolfianus (see p. 90). Nor the young specimen from the Atlantic S. from Iceland; though it 


stands very close to LZ. flagellicauda, it represents in my opinion quite a separate species: Lycodonus ophidium (ct. p. 97). 
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in the relation of about 1:2 (sometimes 2:3), and thereafter the tail becomes narrower towards 
the root cf the caudal fin. Z. flaged/icauda on the other hand has a much broader body: the 
trunk is round; at the beginning of the anal fin the body is almost as thick as high, and the tail 
has almost the same thickness relatively in the greatest part of its length, only near the end does it 
become compressed. Seen from above, Z. murena (fig. 16) with its compressed tail looks therefore 
rather different by the side of the round-tailed Z. flagellicauda (fig. 30). The difference is most appa- 
rent indeed, if the animals are viewed from the side: in Z. murena (fig. 15) the tail displays a 
gradual decrease in height, whereas in Z. flagellicauda (fig. 29) the tail becomes directly 
remarkably low, as the lower edge immediately behind the anus rises upwards with a rapid slope; 


by its specially slender, whip-like tail, Z. fage/dicauda stands on the whole quite isolated amongst the 


16 


Fig. 15—16. Lycenchelys murena, seen from the side and from above. >< 1. 
The scales are omitted. The oval ring over the upper figure shows the form of a cross-section at the place indicated. — The 
figures are drawn from Collett’s type-specimen of Lycodes murana from the Norwegian North-Atlantic Expedition of 1877. 


Lycodes known to me. — The distance between the snout and the anus in Z. marena is 27,6—30,4°/o 
of the total length, in specimens of Z. flage//icauda (of similar size) 24,2—28°/,, i. e. on the whole is 


greater in L. murena. 


Fig. 17—19. Head of Lycenchelys murena, seen from above, the side and below. >< 21. 
Drawn from Collett’s type-specimen from the Norwegian North-Atlantic Expedition of 1877. 


The head has about the same relative length in the two species; in the specimens at hand of 


L. murena the length of the head namely is 12,9—13,3 °/o of the total length, in adult specimens of 
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L. flagellicauda 12,7—14,2°. But for the rest, there are apparent differences. The head in 
L. flagellicauda (fig. 31) is much broader than in Z. mevrena (fig. 17). In L. murena the underjaw, 
seen from below, forms a tolerably steep arch, and its end reaches almost as far forward as the upper 
jaw (fig. 19); in Z. flageliicauda on the other hand, the under jaw forms a flat arch, and its an- 
terior end lies a good way behind the point of the upper jaw (fig. 33), so that the mouth always 
stands open». As a result of the breadth of the head, the eyes in Z. fagellicauda are more upturned 
than in Z. muvena, in which they look more out to the side. Teeth are found in both species on 
the jaws, palatines and vomer, but they are relatively long in 4. #urena. The number of branchiostegal 
rays is 6 in L, muvrena, only 5 in L. flagellicauda. ‘The lateral line’s deep, cup-shaped grooves along 
the upper and lower jaws, reminding one of the suckers of the octopus, adorn the head of Z. fagedé7- 
cauda in a characteristic manner; also, the number in the row on the upper jaw is a little different, 
being 8 in Z. flagellicauda against 7 in L. murena (cf. fig. 32 and 18). 

The dorsal fin begins, as Collett has also remarked, a little further forward relatively in 
L. murena, as its distance from the snout in this species is 17,6—18,2°/, of the total length, whilst 
its distance in 12 specimens of Z. flagellicauda amounts to 18,8—20,6°), As I could not count the 
rays in the dorsal and anal fins of Z. szr@na with certainty, Iam unable to say if any distinguishing 
character can be obtained therefrom; according to Collett the numbers (Z. merana sens. strict.: D. 118, 
A. 100'); L. flagelltcauda: D. 101—108, A. 97—103) would indicate not. On the other hand, 2. szarena 
has certainly a fewer number of rays throughout in the pectorals, viz. 13—15; in 12 specimens of 
L. flagellicauda | have counted 15—17 rays, and Collett gives for his two large specimens likewise 
I5—17 rays, only a quite small specimen appears to have 13—14. 

The scales are evidently laid down earlier in Z. murena than in L. flagellicauda. The 
smallest specimen present, 140 mm. long, of L. murena s. str. is already covered with scales on the 
tail and the trunk, and the larger specimens (145 and 181 mm. long) are similjarly covered; only the 
middle of the belly (in front of the anus) is naked. ZL. flagel/icauda shows some irregularity with 
regard to the time of appearance of the scales. Of the specimens from the Ingolf Expedition, the 
largest, whose total length is 204 mm., shows but quite solitary scales on the posterior portion of the 
tail. The next largest, 200 mm. long, is much more richly provided with scales; it has the posterior 
portion of the tail densely covered, but further forward on the tail the scales are more spread out and 
none are to be seen on the trunk. In a 183 mm. long specimen, the scaly covering has a similar dis- 
tribution as in the foregoing, but the scales are on the whole less close. Lastly, two specimens of 
respectively 184 and 170 mm. are perfectly naked. These specimens all come from one and the same 
place (Ingolf St. 104). The remaining specimens (110—188 mm. long) are either quite naked or show 
only weak traces of scales. Of Collett’s two large specimens, the one (217 mm. long) was at the same 
stage as the Ingolf’s 204 mm. specimen, whereas the second, 198 mm. long, is much more richly covered 
with scales than any other specimen of this species as yet known, not only the tail but also the trunk 


itself being provided with scales). — Altogether, one may say, that the scales are laid down earlier in 
') In a specimen obtained later (from the «Michael Sars») | have found: D. 126, A. 104. 
2) In one of 3 specimens | have seen later («Michael Sars» 1902), the scales also extended relatively far forward, 
namely to the vertical line through the anterior end of the dorsal fin, though they were much scattered; the length of this 
specimen was 203 mm. 
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L. murena sens. str. and have a greater distribution in relation to the total length of the fish, than 
in L. flagellicauda. 

The lateral line is double in both species, mediolateral and ventral; the mediolateral branch 
may sometimes be particularly distinct in ZL. meuvrena (see tig. 15), but in LZ. flage/iecauda it is always 
very indistinct, as even in the most favourable cases only single pores can be seen'). For the rest, the 
ventral branch in both species may be rather difficult to follow, or not at all traced, beyond the anus. 

The colour in both species is uniform, without bands or spots. Z. murana is brownish above, 
below the median line yellowish; the anal fin and pectorals are grayish-white, the dorsal fin dark- 
gray; on the belly, the black peritoneum shines through; the scales stand out lighter than the ground- 
colour of the body. Z. flagellzcauda tends most often to be more gray-brown. 


In conclusion I may give the most important proportions of the three Z. surena present: 


ny | | | 
| 
Total length |. gills Epon 9 ox _.in mm. | 140 T45 1St 
Length of the head... ; eS — | 15 19,25| 24 
Distance from snout to anus . sso0c = | 39 40 55 
Height over the anus......... Hove a = | 5:75 Ui 9 
Distance of dorsal fin from snout..... = | 25 2555 | 33 


Distribution. With the limitation here given to Lycenchelys murena Coll., the species is only 
known from 3 specimens. The first of these (140 mm. long) was taken by the Norwegian North-Atlantic 
Expedition in June 1877 off Helgeland in Norway, 325 kilom. W.S.W. from Bodo (66° 41’ N.L. 6° 59' E.L.), 
where the depth was 350 fathoms and temperature of the bottom — o°9g C. The second specimen (145 mm. 
long) was caught in July 1900 by the steamer «Michael Sars» E. from Iceland (64° 53’ N.L. 10° W.L.) 
where the depth was 340 fathoms and bottom-temperature — 0°69 C. Lastly, the third specimen (181 mm. 
long) was taken in 1902, likewise by the «Michael Sars», in the Faeroe Channel (60° 19’ N.L. 5° 39’ W.L.), 


where the depth was 620 fathoms and bottom-temperature under o° C. 


Lycenchelys sarsii Collett. 
Fig. 20—22 in text. 


1871. Lycodes sarstz Collett, Forh. Vidensk. Selsk. Chria., p. 62, ¢. tab. 

1874. L. sarsiz Collett, Norges Fiske; Tillaegsh. til Forh. Vidensk. Selsk. Chria. 1874, -p. 102. 

1884. L. sarsiz Collett, Meddelelser om Norges Fiske i Aarene 1879—83; Nyt Magaz. f. Naturvidensk. 
29 Bd. p. 78, Pl. I, Fig. 3—4. 

1891. L.sarszz Lilljeborg, Sveriges och Norges Fiskar, IJ, p. 23. 

1895. L. sarvsez Smitt, Skandinaviens Fiskar, I], p.616, Fig. 151. 

1898. L. sarvszz Collett, Vidensk. Selsk. Skr. Chria. No. 1, Pl. I—II. 


1go1. Lycenchelys sarsiz Jensen, Vidensk. Medd. Naturh. Foren. Kbhyn., p. 214. 


") Such is the case at any rate in my present specimens. Fig. 31 in the Fishes of the North-Atlantic Expedition 
shows however, a whole row of pores along the linear median furrow of the side; such a condition I have not seen. 
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The height over the anus (in medium-sized and adult individuals) is 5,2—5,9° 4 
of the total length. The head is tolerably broad, the trunk a little compressed, the 
tail gradually becoming more strongly compressed and losing slowly in height. The 
length of the head in males is 14,1—15 °/o, in females 13,7—14,2 °/,') of the total 
length. The lower jaw reaches almost to the end of the upper. 7 pits for the lateral 
line along the upper jaw and under the eye. The distance between the snout and 
the anus is in males 27,2—28,6 °/., in females 26,2—27,7 °/. of the total length2). 
The distance of the dorsal fin from the snout is 21—24,7 °/, of the total length. 
Small specimens uniformly gray-brown along the back, vellow-white on the under- 
side, somewhat larger specimens similar but with irregular, brown to black cross- 
markings and shades over the back and tail, and with a dark stripe between the eye 
and the snout; older individuals uniformly yellowish brown with indistinct shadings 
down the sides. The scales in developed specimens reach to the head and partly 
out on to the unpaired fins. The lateral line ventral, indistinct. Pyloric appendages 
rudimentary. The size up to 184 mm. 

Di cay 23. 2 can ii, Po rs5—1o 


Distribution. Western and southern Norway; Skager Rak; 70— 300 fathomss). 


Fig. 20—22. Head of Lycenchelys sarsit, seen from above, the side and below. 


Prof. Collett has recently (1898) given so detailed and careful information concerning this 
species, a relatively considerable number of specimens of which has been brought to light by the 
practical fisheries investigations of Dr. Petersen and Dr. Hjort, that there is no need to treat of it 
anew. As supplementary information I shall only state the proportions of the 8 specimens from the 
Skager Rak at my disposal, mentioning the sex; it will thus appear that the differences in propor- 


tions are not great in adult individuals (cf. Diagnosis). 


1) In small specimens (44—62 mm. lon 14,9o—17,5°%o, according to Collett. 
} §) 14,9—17,5 § 


) »  29,8—32,8%0, : 
3) Concerning the separate localities where the species was taken, cf. Collett lc. 1898 and CG, Joh. Petersen, 
Beretning IX fra den biologiske Station, p. 17, 21 & 22 (Fiskeri-Beretning for Finansaaret 18g8—gg, Kjobenhayn 1900). — How 


far the form from «North Atlantic, in 1So fathoms», which Giinther formerly referred to Anguilla kienert, and Day cor- 
rected to Lycodes ktieneri and Giinther finally to Z. sarsié (cf. Voy. Challenger, Rep. Deep-Sea Fishes, NNII, 1587, p. So), 
is really a Z. sarszi, I shall leave unanswered as I have not seen the specimen; if the accompanying figure in Chall. Rep. 
(Fig. 3) purports to be more than a sketch, it would indicate indeed that the form was not identical with L. sersr. 


<] 
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\| | | 
Total length aE : ..in mm. || 89 | 128 | 140 | 146 I5r | 152 | 169 | 184 
Length of the head. | 1205 1s 2t| 20 | 21,5 | 255/24 ne 735 
Distance from snout to anus........... —_ | 24554) 23555 40 3955 | 39,5 | 42 | 46 | 51 
Height over the anus.................. | Sol FF | 8 | Tes|| TAS | 9 9,5) 10 


| | 

Lycenchelys murena Coll. is the European Lycode with which the present species might most 
easily be confused. The following distinguishing characters however, are sufficient to separate them: 

L. murena is a more elongated species than Z. sarsz7, the height over the anus being only 
4,I—5 °/, of the total length. 

In Z. murvena the dorsal fin begins further forward than in Z. sarsz7, its distance from the 
snout being only 17,6—18,2°/, of the total length. 

L. mureena Nas fewer rays in the pectorals, namely 13—15, 

Lycodonus flagellicauda Jensen is likewise a more elongated species, the height over the anus 
being only 3,4—4,4° of the total length, and is immediately distinguished from the present by its 


particularly slender, whip-like tail. 


Lycenchelys kolthoffi n. sp. 


Tab. X, Fig. 2. Fig. 23—25 in text. 
igor. Lycodes Verriliird Smitt (nec Goode & Bean), Bih. K. Sv. Vet.-Akad. Handl. Bd. 27, Afd. IV, No. 4, 
p. 22, Fig. 1— 3. 


The height over the anus amounts to 4,9—5,2 °/o of the total length. The head, 


whose length is 14,3—14,8 °/, of the total length, is tolerably broad and flat, the 


» 


Fig. 2325. Head of Lycenchelys kolthoffi, seen from above, the side and below. >< 2. 


trunk is approximately cylindrical; the tail is of a low, very elongated form, not 
much compressed, except near the end. The anterior point of the lower jaw lies a 
good bit behind the end of the upper jaw. 7 pits for the lateral line along the 


upper jaw and under the eye. The distance between the snout and the anus is 
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27,8—28,4 °/, of the total length. The distance of the dorsal fin from the snout is 
18,6—18,9 °/, of the total length. The colour yellow-white, with many brown spots, 
which on the tail posteriorly, adorn both the unpaired fins and the body between 
them, but on the foremost part of the tail and on the trunk are mainly on the dorsal 
fin, the back and the upper part of the side; a dark-brown spot above at the shoulder, 
and a dark arched band across over the pectoral, on the skin between the rays; top 
of the head brown, the sides and under surface whitish; a dark band from the snout 
to the eye, a dark spot behind the eye and one on the gill-cover. The scales extend 
from the end of the tail to, ora little beyond, the anterior end of the dorsal fin, but 
the belly and the under part of the trunk (in front of the anus) are naked; no scales 
on the fins. The lateral line double, rather distinct from the flap of the gill-cover 
down towards the anus (the ventral branch); in addition, isolated pores are present 
along the median line (the mediolateral branch). Pyloric appendages not developed. 
The size (of the two males to hand) ca. 130 mm. 
D. ca. 124. A.ca, 110. P. 14—TSs, 


Distribution. Northern EKast-Greenland, ca. 160 fathoms. 


Of this new species the Kolthoff Expedition took 2 specimens (¢¢) off the east coast of 
northern Greenland (72° 25’ N.L. 17° 56’ W.L.) on the 30th of July 1900; the depth was 300 meters, and 
the bottom stony and sandy. 


The most important proportions of these specimens are as follows: 


aa 
Total length ...... ae ee ses « SD YT: | 128,5° | 231)5 
Length of the head | ie) 18,75 
Distance from snout to anus ; = | 36,5 36,5 
Height over the anus...... —e shies SS | 6,75! 65 
Distance from snout to dorsal fin..... — | 24,25!) 24,5 
Length of the pectoral ..... eects = Nas 13,5 
Length of the snout ................... — | 63 6,4 
Longitudinal diameter of the eye.. : 3,25 3,25 


The North American Lycodes Verrillit Goode & Bean (Oceanic Ichthyology, 1895, p. 309, 
Fig. 277), with which F. A. Smitt (1. c) had identified the present form, is quite a different species, 
as will appear from the following measurements of 2 specimens, presented to the Copenhagen Zoo- 
logical Museum from the Smithsonian Institution. 


L. verrtlltt Goode & Bean: 
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[eer |e 

err eer 
‘Totallengthiy eee see eee eee ..in mm. |} 135 | 138 
Wenothe orth e headiy yess. y restate eet = Ihe ||) 22 
Distance from snout to anus........ = | 45 44 
Meiohtrover the sans ojo erteette ete — | 7,25} 8,5 
Distance from snout to dorsal fin ...... — | 35 32 
eneth) of the) pectorale raat etter — 12 10,5 
Longitudinal diameter of the eye....... — 5 55 


Compared with Z. verrili’¢ Goode & Bean, therefore, we have in L. kolthoff: 

The body is more slender, the height over the anus being 4,9—5,2°/. of the total length (against 

595 0,2 °/o In L. verritliz). 

The anus lies further forward, its distance from the snout being 27,8—28,4 °/, of the total length 
(against 31,9—33,3 °/o in LZ. verrellzz). 
The head is relatively shorter, its length being 14,3—14,8°/. of the total length (against 19,3 [in 9 16] °/. 
in L. verrillz7). 
The dorsal fin begins relatively further forward, its distance from the snout being 18,6—18,9°/, of the 
total length (against 23,2—25,9°/, in L. verritlzz’. 
The pectorals are larger, their length being 10,3—11,3°/, of the total length (against 8,3—8,9°/, in 

L. vervilliz). 

The eyes are relatively smaller, their longitudinal diameter being 2,5°/, of the total length (against 

357 —4 °/o In L. verritliz’). 

In addition, the dark colouration is marbled in Z. kolthoff, but in regular cross-bands in 
L. vervellie. 

L. kolthoffi stands much nearer to Z. sayszz Coll., from which however it can be easily 
distinguished in that the eyes are relatively a little smaller, that the pectorals are larger, and that 
the dorsal fin begins further forward; thus in a 140 mm. long Z. sarszz $, the longitudinal diameter 
of the eye is 2,9°/,, the length of the pectoral 7,9°/,, the distance of the dorsal fin from the snout 
22,2°/, of the total length. In addition, the colouration is quite different; the present species is 
strongly spotted, whilst adult Z. saysz? are more uniform, with only indistinct shadings down on 


the sides. 


Lycenchelys ingolfianus Jensen. 


Tab. X, Fig. 3. Fig. 26—28 in text. 


1898. Lycodes murena Liitken, The Danish Ingolf-Expedition, I, 1, p. 20 (partim). 


tgo1. Lycenchelys tngolfianus Jensen, Vidensk. Medd. Naturh. Foren., p. 210. 


The height over the anus is 5,1°%/ of the total length. The head tolerably 


broad, the body almost round, the tail gradually compressed and losing very slowly 


in height. The length of the head is 12,4°/, of the total length. The anterior end of 
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the lower jaw lies a good bit behind the point of the upper. 8 large pores for the 
lateral line along the upper jaw and under the eye. The distance between the snout 
and the anus amounts to 27,6°%, of the total length. The distance of the dorsal fin 
from the snout is 20°, of the total length. The colour uniformly yellow-brown. 
Scales cover the tail and the trunk as also the unpaired fins towards their margin. 
Lateral line double, divided into a ventral and a mediolateral branch. Pyloric 
appendages very small. The size (of the only known specimen) 275 mm. 

Der 28s Aya 16, P17: 

Distribution. Davis Straits, 393 fathoms. 

The single specimen to hand of this new species, which Liitken had referred to L. murena 
Coll., though with some hesitation, is a female with small eggs in the ovary; the most important 


proportions are as follows: 


Abo tally eto: thse ssrs ace rsteyy crn 2 See epee tee ete nae 275 min. 
IbjSuvendaeoye wits Woleral Paneer na akc on se ie Boor ee 34. 
Distance trom, Snot tovanus ase 2s ee ee ss oe TO. == 
PVGV Ot OVE ste pATUUISS: altace) sts take gpa one ferscetols sel eteta tse 14 — 
Distance tor, dorsal tin fromesnout. a. asec ee 5 


The form of the body is more elongated than in most of the species of the genus, the 
height over the anus being 5,1°/, of the total length. The greatest height of the body lies over the 
anus; from this the height remains almost unaltered towards the head, and posteriorly decreases very 
slowly and evenly towards the tail. The trunk itself approximates to the cylindrical, its thickness 
being only 1'/;—1!/, times in the height, but the tail becomes gradually more strongly compressed. 


The anus lies far forward, its distance from the snout being 27,6°/, of the total length. 


o 
5 


Fig. 26—28. Head of Lycenchelys ingolfianus, seen from above, the side and below. >< 1. 


The head is relatively short, its length being 12,4°/, of the total length. It is tolerably 
broad, especially on the cheeks, where the breadth indeed is a little greater than the height. Seen 
from the side, the height remains the same from the neck to near the eye, where the orbit shows a 
little convexity; from the anterior margin of the eve the snout descends somewhat sharply, yet so 
that the slope forms a weak arch, and at the same time the lower surface rises up. Seen from above, 


it is a little bent out over the cheeks, and the point of the snout is broadly rounded off. The uppet 
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surface is flat on the crown, slightly arched on the snout but has a depression between the eyes. 
The eyes are large, their longitudinal diameter being '/, of the length of the head; seen from the 
side, the upper margin projects forward over the forehead; seen from above, there is an eye’s diameter 
between the two eyes; they are almost circular. The length of the snout to the eye is ca. 3!/, times 
in the whole head. The lower jaw is much shorter than the upper and reaches only to the 
vertical line through the tube-shaped nostrils. The upper lip is swollen, the lower lip tolerably thin 
it the middle, but thick at the sides and provided as usual with a dependant fold. The teeth are 
small, truncate and conical. On the intermaxillary there are two rows, the first of which is much the 
longest and consists of 15 teeth on each side, decreasing in size towards the angle of the mouth; the 
second row has 5 teeth. On each palatal bone there is a tolerably short row of teeth; the vomer is 
also sparingly provided with teeth. The lower jaw has several irregular rows of teeth in the centre, 
a single row towards the sides. 

The dorsal fin begins almost over the point of the flattened-out pectoral, at a distance from 
the snout equal to 20°/, of the total length. It contains, so far as I have been able to count, 128 
rays, the anal 116 rays; in both numbers half the tail fin is as usual reckoned. The pectorals, which 
contain 17 rays, are of a broad oval form; their length is 7,4°/, of the total length or equal to the 
distance from the end of the opercular flap to the middle of the lens of the eye. The ventral fins 
are small (about */, rds the diameter of the eye) and thin. 

The head and the paired fins are naked; the rest of the body is covered with small scales 
which on the unpaired fins reach to near the margins. 

The lateral line is double, divided into a mediolateral and a ventral branch, but for the 
greatest part of its course it is only discernible under a lens. It begins on the neck, a little above 
and in front of the posterior corner of the gill-cover, and inclines obliquely therefrom towards the 
belly, which it reaches at a distance of about '/, rd of the length of the trunk from the base of the 
pectoral; this descending portion of the lateral line is relatively distinct with pores close together. 
From there it continues almost on the boundary between the side and the belly and can be followed 
a good distance on the tail as an extremely fine light strip with very small, but rather closely-placed 
pores. The mediolateral branch can be followed right out to the base of the caudal fin; its pores are 
less close to one another than in the ventral branch, so that there are 2—3 scales between two 
successive pores against 1—2 scales in the latter. 

On the head, the lateral line opens into a number of distinct pores. From the snout to 
under the eye there is a row of 8 large pores, from the tip of the lower jaw to the preoperculum’s 
lower and posterior corner there is another row of 7 similar pores. Between the posterior margin of 
the eye and the neck is a row of 8 fine pores, whose 5th pair is connected by a cross line of 2 pores. 
3etween the eye and the upper posterior corner of the preoperculum there are 3 pores and on the 
preoperculum itself another 3 pores. 

The colour is a uniform yellow-brown on the back, yellowish or grayish on the belly; of 
markings only a dark border is seen along the free edge of the gill-cover, and the tube-shaped nostrils 


are coloured black. The scales appear as light points. 
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Distribution. A single specimen (?) was taken by the Ingolf Expedition of 1895 (St. 27) in 
Davis Straits off the coast between the colonies Godthaab and Sukkertoppen (64° 54’ N.1.. 55° ro’ W.L..), 
where the depth was 393 fathoms and bottom-temperature + 3°8 C. 

Relation to allied species. Of these, Z. #wrena Coll.is the one which is most remote from 
the present species. Z. vena is namely a still more elongated form, the height over the anus being 
4,1—5°/, of the total length, and it has a more compressed tail; further, its underjaw reaches alimost 
to the tip of the upper, its dorsal fin begins further forward (the distance from the snout is = 17,6—18,2° , 
of the total length), and it has fewer rays in the pectorals, namely 13—15. 

L. sarsit Coll. is distinctly nearer to the present species, but its head is somewhat longer (the 
length in the two females at my disposal being 13,7—14,2°/, of the total length), and flatter, and the 
lower jaw reaches almost as far forward as the upper (see Fig. 21 & 22 in text). In addition, it has 
fewer rays in the pectorals, namely 15—16. 

On the other hand, there might be some doubt, whether the present species is not identical 
with the Z. paazllus Goode & Bean') taken on the east coast of North America in deep water (263 
—go4 fathoms). As I am not myself acquainted with Z. faxzl/us, I shall only indicate that this 
species appears to be less elongated, the height going 16 times in the total length (whereas in Z. 
engolfanus it is almost 20 times); further, Z. paxz/Zus seems to have only 16 rays in the pectorals, 118 


in the dorsal and 110 in the anal fin; lastly, the -ateral line is given as being single (mediolateral). 


Lycodonus Goode & Bean. 
Lycodonus Goode & Bean, Bull. Mus. Comp. Zool., X, No.5, 1883, p. 208 (wezrvabzl7s). 


The body very elongated (anguilliform), the height over the anus going ca. 
2I—30 times in the length. Teeth on the intermaxillary, mandible, vomer and 
palatines. Lower jaw without barbules. Scales small. Lateral line mediolateral or 
both mediolateral and ventral. Along the bases of the dorsal and anal fins a row of 
small bony plates (lateral out-growths of the upper ends of the interspinous rays), on 
which the rays are superimposed. Branchiostegal rays 5. 

This genus, which in relation to the other anguilliform Lycodzve is specially characterized by 
the structure of the interspinous bones and by only having 5 branchiostegal rays, consists now of 3 
species from deep water: Lycodonus mirabclis Goode & Bean, off the east coast of the United States 
(35° 45° 23" —41° 53’ N.L. 65° 21’ 50”—74° 34' 45” W.L.), 7211309 fathoms; Z. ophzdzum Jensen, North 
Atlantic Ocean S. from Iceland, 1089 fathoms; Z. flagellicauda Jensen, the polar depths from Spitz- 
bergen down towards Iceland and the Feeroes, 459—1003 fathoms. 

The American species lacks fin-rays on the anterior (g—11) plates on the back, whereas all 
the plates bear fin-rays in the European species. The two last species can be distinguished from one 
another by the following characters: 

1) Lycodes paxillus Goode & Bean, Proc. U. S. Nat. Mus. 1879, p. 44. L. paxilloides Goode & Bean, Bull. Mus. Comp. 


Zool., X, 1883, p. 207. Lycenchelys paxillus Goode & Bean, Oceanic Ichthyology, 1895, p. 311, Fig. 279 & 282; Jordan & Ever- 
mann, Fishes of North America, III, 1898, p. 2471. 
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a. The distance between the snout and the anus is 24,1—28°/, of the total length, the distance 
of the dorsal fin from the snout, 18,2—20,6 °/o. L. flagellicauda Jensen; p. 94. 
b. The distance between the snout and the anus is 21,6°/, of the total length, the distance of the 


dorsal fin from the snout 15,3 °/o. L. ophidium Jensen; p. 97. 


Lycodonus flagellicauda Jensen. 


Fig. 29—33 in text. 


1878. Lycodes murena Collett, Fiske fra Nordhavs-Expeditionen 1878; Forh. Vidensk. Selsk. Chria., 1878, 
No. 14, p. 74 (partim). 

1880. L. wurena Collett, The Norwegian North-Atlantic Expedition, Fishes, p. 116 (partim), Pl. IV, 
Fig. 29 & 31. 

1887. L. murena Giinther, The Voyage of H. M.S. Challenger, vol. XXII, Report on the Deep-Sea 
Fishes, p. 79, Pl. XII, Fig. A. 

1891. L. murena LAilljeborg, Sveriges och Norges Fiskar, I], p.25 (partim). 

1895. L. muvena Smitt, Skandinaviens Fiskar, I, p.616 (partim), Fig. 152. 

18098. L. meurena Liitken, The Danish Ingolf-Expedition, II, 1, p.20 (partim). 


1901. Lycenchelys flagellicauda Jensen, Vidensk. Medd. Naturh. Foren. Kbhvyn., p. 210. 


The height over the anus is 3,4—4,4°%% of the total length. The head, whose 
length is 12,7—14,5 %') of the total length, is broad and flat, the trunk round; the 
tail becomes very low immediately behind the anus and is of a round whip-shaped 
form, only becoming compressed near the end. The front of the lower jaw lies a 
good bit behind the tip of the upper. 8 pits for the lateral line along the upper jaw 
and under the eye. The distance between the snout and the anus is 24,1—28°%, of the 
total length?).. The distance between the snout and the dorsal fin is 18,2—20,6°%, of 
the total length. The colour uniformly gray-brown. The scales may extend to the 
head, when the total length of the fish is ca.200mm., but usually they are much less 
advanced at this (orastillgreater) total length. The lateral line double, divided into 
a ventral and a mediolateral branch, but of the latter only isolated pores are usually 
to be seen along the median line of the side3). Pyloric appendages not developed. 
DhieksiZenup it.o.217 nam: 

LOT — 109%). A. 07 — 1034). Pa(t 314) 5 ee 

Distribution. The polar depths from Spitzbergen down towards Iceland and 


the Feroes, 459—1003 fathoms. 


‘) In 4 males 13,3—14,2°%o, in 8 females 12,7—13,8°%, in 2 young specimens 14,1—14,5%o. 
2) In 4 males 25—26,8%%o, in 8 females 24,4—28°o, in 2 young specimens 24,1—25,4 °/o. 


3) Figure 31 in Collett (N. North-Atlantic Exped., Fishes) shows a whole row of pores along the middle of the side, 
but I have not seen anything similar. 
1) According to Collett: D. 101—108; A. 97—103. In two specimens I have found: D. roS—r10g; A. gS—102. 
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Under Lycenchelys murena (p.83—86) I have described this form in detail and indicated its 
independence from LZ. muvena. 
In my preliminary notice on the Lycodzxe of the Ingolf Expedition (l.c.) the present form is 


given as a Lycenchelys, with the addition however that it would seem most natural to remove it and 
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Fig. 29—30. Lycodonus flagellicauda, seen from the side and above. «<1. 


Scales are omitted, likewise the small bony plates along the bases of the unpaired fins. The two rings over the upper figure 
represent the form of a cross-section at the place indicated. 


Fig. 31—33. Head of Lycodonus fiagellicauda, seen from above, the side and below. >< 5/3. 


make it into a separate genus. On further research I find this supposition strengthened: « Lycezchelys> 
Jlagellicauda (and the following species, Z. ophidzum) are of one genus with Lycodonus Goode & Bean. 

The genus Zycodonus was founded in 1883 by the American ichthyologists Goode & Bean 
(Bull. Mus. Comp. Zool. X, No. 5, p. 208) with a single species: Z. mzrabrl’s. In 1895, when this fish was 
again mentioned by the same authors in their work «Oceanic Ichthyology» (p. 312), a considerable 
number of specimens had been taken off the coast of New England, in deep water (721—1309 fathoms). 
Our Museum possesses two specimens presented by the Smithsonian Institution, so that I can judge 
of it from personal observation. 

The two most important peculiarities, which in my opinion, specially characterise the genus 
Lycodonus, are shared in common by this species and 4. flage//icauda (and the succeeding 1. ophidrum): 


first and foremost, the number of the branchiostegal rays, which is only 5 on each side (in Lycexchelys 
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on the other hand, 6); and next, a peculiarity in the structure of the dorsal and anal fin: along the 
bases of these fins there is a row of small bony shields, on which the fin-rays are superimposed, one 
on each plate; these bony plates are especially apparent in Z. mzradbz/7s, in lesser degree in L. flaged- 
licauda, because it is quite a small fish, but one can observe them easily under a lens, especially if 
the skin is allowed to dry a little; Goode & Bean designate these plates as «ectodermal scutes or 
plates», but on dissection they prove to be lateral outgrowths of the outer ends of the interspinous 
rays (or perhaps more correctly of the small bones fused with the outer part of the interspinous rays). 

For the rest, the genera Lycenchelys and Lycodonus agree so far as I can see. Goode & 
Bean certainly mentioned another peculiarity in the latter, namely: «caudal distinct not fully connect 
with dorsal and anal», but in the two specimens of Z. wezvabzl’s at my disposal the unpaired fins join 
into one, just as in L. flagellicauda. 

Concerning Lycodonus mirabilis, Goode & Bean remark: «The first 10 or 11 scutes do not 
support rays, but whether rays were originally present or not cannot be ascertained». In the two 
specimens at my disposal fin-rays are wanting on the first g—11 plates, and there is no sign that the 
rays have been torn off, so that it must be a normal condition. In ZL. fagedéicauda (and L. ophidzum) 
on the other hand, all the plates bear fin-rays. This ditference seems to me indeed of subordinate 
importance, in any case not so important, that it should prevent the three species being placed within 
the same genus. 

For the sake of completeness, I add here the most important proportions of 14 Lycodonus 
flagellicauda which I have investigated (those of 185, 197 and 203 mm. are from the 1902 cruise of the 


Michael Sars», the others from the Ingolf Expedition of 1896). 


| | | 

3|¢|\9 | gol 2 ie le) Renleen amie 

ie ec eer eee ee eee 
Total length ...... Sieys ..in mm. | 110 114 | 141 | 162 | 170 | 181 183 184 | 185 | 188 | 197 | 200 203 
Length of the head Tue : — | 15,5 16,5| 20 | 20,5] 22 24,25} 2BN5 | Bel 2535) 25 | 27 | 26,5 25 
Distance from snout to anus ........ _ 26,5 | 29 3555 | 395 43 46,5 | 45 | 46,5) 59,5 48,25 55 | 50 54,5 
Height over the anus.............. . = | 3,75] 4 Rol asl Ge 6,75| 675] 65] 7 s 7,5| 825] (7375 
Distance of dorsal fin from the snout... — _— || 20 22 28,5 | 31 35 36,5 | 3455 3595 36 38 39,5, 40 40,2 


Distribution. 


The Norwegian North-Atlantic Expedition took 2 specimens W. from Spitzbergen, where 
the depth was 459 fathoms and bottom-temperature — 1° C., and a small individual W. from Bear 
Island,’where the depth was 658 fathoms and bottom-temperature — 1°2C. The English Expeditions 
of 1880 and 1882 with the «Knight Errant» and «Triton» obtained many specimens in the Fzroe 
Channel, where the depths were 540 and 608 fathoms, bottom-temperature 29°2—30° F.; in the 
same channel (at 60° 19’ N.L. 5° 39' W.L.) the «Michael Sars» in the summer of 1902 took 3 specimens 
where the depth was 620 fathoms and bottom-temp. under o° C. Further, the Ingolf Expedition took 


it in 1896 at the following places: 
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St. 117. South from Jan Mayen... 1003 fathoms — 1° C. 1 specimen 
- 125. North from Iceland ...... 7290 — — o°8- 1 = 

- 102. East from Iceland........ 750 — — o9- I 

- 104. Be oleh evens 957 — I°I- 5 — 

- 105. cee anos 7620 — —os- 2 — 

- 139. North from Feeroes....... 702 — — o6- I -- 


Lycodonus flagellicauda is thus widely distributed over the deeper parts of the «cold area», 


from Spitzbergen down to Iceland and the Feroe Channel. 


Lycodonus ophidium Jensen. 


1898. Lycodes murena Liitken, The Danish Ingolf-Expedition, I, 1, p. 20 (partim). 


1901. Lyceuchelys ophidtum Jensen, Vidensk. Medd Naturh. Foren. Kbhyn., p. 212. 


The single specimen present, a young individual of 118 mm, stands very near 
to Lycodonus flagelitcauda, but in proportion to the total length, the length of the 
head is 12 °/,, the distance between the snout and the anus 21,6 °/, and the distance 
ofthe dorsal fin from the snout 15,3 °/,: BP. 15. 

Distribution. North Atlantic Ocean S. from Iceland, 1089 fathoms. 

As there is but a single and young specimen to hand, only the above preliminary characteri- 
sation of the species can be given. 

This specimen has in the main the same characteristic appearance as the young L. flagelé?- 
canda and is hardly to be distinguished from these on superficial observation. But the measurements 
show that the head is shorter, that the anus lies further forward and that the dorsal fin begins nearer 


the head. These features will appear on comparison with three 1. fage//zcauda of similar length: 


| 


Lycodenus fiagellicauda L. ophidium 
Totall. | Totall.) Totall. Totall. 
110 min. | m2 mm. | 114 mim. | 118 mm. 
In percentage of the total length: af ann (na cn 
Length of the head teeee , ' 14,1 9/o 14,3 %/o 14,5 So 12 %o 
Distance from snout to anus .... : .. || 241% | 26,8°/o 25,4 Oo 21,6 %% 
Distance of dorsal fin from the snout.. Saas | 18,2 Oo 19,6 %% 19,3 o 15,3 % 


The specimen was taken by the Ingolf Expedition of 1896 in the North Atlantic 5S. from Ice- 
land (St. 65), where the depth was 1o8g fathoms and bottom-temperature + 3°C. In Littkens report 


on the ichthyological results of the expedition it is referred to ZL. mezrena Coll. 


1) From Collett measurements of a specimen from the North-Atlantic Expedition; the two other specimens are 
from the Ingolf Expedition. 
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APPE,NDLX: 


On some new discoveries of Lycodes. 


Dr. phil. Joh. Schmidt, who conducted the zoological investigations of the Danish steamer 
Thor» at Iceland during 1903, has had the goodness to show me the Lycodes taken during this cruise. 
Of special interest were the following: 

Lycodes vahlit Reinh. ‘This species occurs, in addition to what has been stated previously 
(p. 21) at west, north and east Iceland, also at south Iceland, as the «Thor» took 3 young specimens 
at 63° 15’ N.L. 20° 4’ W.L., at a depth of 326—216 m. 

Lycodes frigidus Coll. 1 specimen was taken in the polar depths off north-east Iceland (66° 10! 
N.L. 10° 45’ W.L.) where the depth was 1440 m., bottom-temp. — 0°92 C. 

Lycodes pallidus Coll. 1 specimen was taken in the polar depths off north-east Iceland (66° 2’ 
N.L. 11° 5’ W.L.), where the depth was rogo—g00 m., bottom-temp. — 0°58 C. 

Lycodes seminudus Reinh. 3 specimens (2 66, 31—36 cm. long, 1 9, 33 cm. long, all uniformly 
coloured) were taken in the polar depths off north-east Iceland (66° 2' N.L. 11° 5’ W.L.) where the depth 


was 1040—g00 m., bottom-temp. — 0°58 C. 


Literature published (or coming into the hands of the author) 


after the end of the year 1902. 


R6mer und Schaudinn: Fauna Arctica. II, 1, 1901. Die Fische von E. Ehrenbaum. 

In this general treatise (p. 123) Prof. Ehrenbaum mentions that Rémer and Schaudinn in 1898 
took a small Lycodes (67 mm. long) N.W. from Ross Island at a depth of 85 m.; this specimen E. refers 
to L. veticudatus Reinhardt (in the synonymy-list including with others, Z.vossz Malmgr.); further, that 
the Olga-Expedition took 2 specimens of Zycodes (180 and 250 mm. long) at the entrance to Green 
Harbour in 145—180 m. depth, both of which had to be referred to the veteculatus-group. 


All these 3 specimens belong without doubt to Lycodes ross? Malmgren. 


R. Collett: Om tre for Norges Fauna nye Fiske. Arch. f. Math. og Naturvidensk. B. XXV. 
Nr. 2. 1903. 

On p. 14—26, Collett discusses the Lycodes ross? Malmgr. taken by the «Michael Sars» in 
Porsanger Fjord and at Spitzbergen, and mentions also a specimen from the bank south from Bear Is- 
land, depth 130 m., bottom-temp.—+0°5 C1). Concerning the delimiting of the species Prof. C. has a 
similar opinion to my own, being however inclined to consider Z. @ttkenzz Coll. as «the fully grown 
stage of LZ. vosszz»; I have set forth my own views, on this point on p. 61. 

') When Collett (p. 26) also gives Z. voss¢ as from East Greenland, that is incorrect, but the fault hes entirely with 


myself, as | at a certain time considered the East Greenland Lycode, which I have named Z. veticulatus Reinh. var. macro- 
cephalus in the present work, to be identical with Z. voss¢ and had informed Prof. C. of this. 


LYCODINA. 99 


N. Knipowitsch: Zool. Ergebn. d. Russ. Exped. nach Spitzbergen.  Fische. Nachtrag. 
Ann. Musée Zool. de ’Acad. Imp. d. Sci. St-Pétersbourg, T. VIII, 1903. 

In this treatise Prof. Knipowitsch corrects the «Lycodes esmarki Coll.» and «L. veticulatus 
Reinh. (?)» previously described by him from Spitzbergen to: Z. eudipleurostictis Jensen and L. ross? 
Malmgr. A new discovery is further mentioned (1901): Lycodes pallzdus Coll, a 70,8 mim. long speci- 
men taken in Stor Fjord, depth 102'/, m., bottom-temp.—1°8C.; Z. voss? Malmgr., a 42 mm. long 


specimen taken in Stor Fjord, Genevra Bay, depth 42 m., bottom-temperature + 2°3 C. 


R. Collett: Meddelelser om Norges Fiske i Aarene 1884—1901. IJ. Chria. Vidensk.-Selsk. 
Forhandl. 1903, No. 9. 

On p. 3--18, Prof. Collett discusses in detail the 4 Lycodes occurring in Norway: Lycodes 
vahlit Reinh., gracel’és M. Sars, “4. ross’ Malmer., L. esmarkzz Coll. and Lycenchelys («Lycodes») 
sarstt Coll. 

With regard to Lycodes vahlit Reinh., gracilis M. Sars, Prof. Collett agrees with the view 
set forth by me that Z. gracrd7ys M. Sars is a form of LZ. vahdz? Reinh. It «is common at relatively 
shallow depths along the whole coast-line of the land, and penetrates far into the large fjords, such 
as Trondhjem and Christiania Fjords» ... «it is taken tolerably frequently by the fishermen during 
the fishing for the so called deep-water prawn (Pandalus boreal?s), which has been carried on within 
recent years in various fjords and bays on the south coast. This fishing takes place in the mouths 
of the Christiania Fjord at about 30 to 60 fathoms as a rule». From Finmark, in addition to the 
specimen from Baads Fjord mentioned in the present work (p. 21), C. mentions 3 others, 17g9—220 mim. 
long, taken by the «Michael Sars» during 1901 in Varanger Fjord at ca. 100 fathoms depth. 

Lycodes esmarkit Coll. Since 1884 Prof. C. has again been able to examine a considerable 
number (almost 50) of adult individuals (the largest 745 mm. long), all taken on lines at the same 
localities in Finmark as before: Ox Fjord, Vardo and Varanger Fjord. 

Lycenchelys sarsté Coll. Since C's latest report on this species (1898) only two new specimens 
have been found, from Trondhjem Fjord, 150 fathoms and from Nordfold in Salten, 280 fathoms. «The 
1g certain specimens hitherto known were taken within the waters lying between the Skager Rak and 


the Polar Circle». 


Ad. S. Jensen: The Fishes of East-Greenland. Meddelelser om Gronland, vol. XXIX, 1904. 

Contains a report on the Lycodes taken by Swedish expeditions at northern East-Greenland: 
Lycodes pallidus Coll. (p. 256), L. eudipleurostictus Jensen (p. 257}, L. vetécudatus Reinh. var n. macro- 
cephalus (p. 258; Pl. XIII, fig. 2a & b), LZ. semznudus Reinh. (p. 260) and Lycenchelys kolthoffi un. sp. 
(p22z6r PL XS fis. (1): 


ini 


Taloyl. 


Tab. I. 


Fig. 1. Lycodes microcephalus Jensen; Pp. 53. 
The only specimen, 81 mm. long; nat. size. 
S.W. from Iceland, 799 fathoms. Ingolf Expedition, 1896. 
Fig. 2. Lycodes vahlit Reinh., typzca; p. 14. 
2a. A young specimen, 143 mm. long, with distinct banded markings, mentioned p.15; nat. size. 
Southerly West-Greenland, 88 fathoms. Ingolf Expedition, 1895. 
2b. An adult female, 310mm. long, still with traces of the dark bands; reduced to 3/, nat. size. 
Southerly West-Greenland (Sukkertoppen). Copenhagen Museum. 
2c. An adult male, Hie mm. long, where the banded markings have almost disappeared; codneed 
to ca. 5/g nat. size. 


Southerly West-Greenland (Sukkertoppen). Copenhagen Museum. 
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Tab. Il. 


Fig, 
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Tab. I. 


. Lycodes vahli Reinh., legubrzs Liitk.; p. 16. 


ra. An adult male specimen, 300mm.long, where the dark bands have disappeared; with 
characteristic dark spot in the anterior corner of the dorsal fin; reduced to "/,; nat. size. 
North-west Iceland (Arnar Fjord). Copenhagen Museum. 

1b. An adult female, 210 mm. long, similar to the foregoing specimen; nat. size. 
East Iceland (Seydis Fjord). Copenhagen Museum. 

Lycodes veticulatus Reinh.; p. 61. 

An adult male, 255 mm. long; a little reduced. 


West Greenland (Umanak Fjord). Drygalski Expedition, 1893. 


. Lycodes reticulatus Reinh. (?), juv.; p. 64. 


Type-specimen of «Lycodes perspicillum» Kroyer; nat. size. 


West Greenland. Copenhagen Museum. 
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Fig. 1. 


Tab. III. 


Lycodes eudipleurostictus Jensen; p. 33. 
ra. An adult female, 260 mm. long; a little reduced. 

N.W. from the Feeroes, 471 fathoms. Ingolf Expedition, 1806. 
rb. A young specimen, 75 mm. long; nat. size. 


Off the Norway-Shetland «Slope», 360 fathoms. «Michael Sars», 1go2. 


. Lycodes esmarktz Coll.; p. 27. 


2a. A young specimen, 192 mm. long, with A-shaped, light bands (cf. p. 28); almost nat. size. 
Between Norway and Bear Island, 410 metres. Nathorst Expedition, 1898. 

2b. A somewhat larger specimen, 371 mm. long, with dark stripes and spots in the light bands 
(cf. p. 31); reduced to 3/, nat. size. 
Norway-Shetland «Slope», 275 fathoms. «Michael Sars», 1902. 

2c. An adult (¢) specimen, 552 mm. long, colouration in the final stage, the light bands 
being dissolved into festoon-shaped markings; reduced to 5/,, nat. size. 


EK. from the Feeroes, 228 fathoms. «Michael Sars», 1go2. 
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Tab. IV. 


Fig. 1. Lycodes pallidus Coll. typica; p. 38 & 40. 
1 a,b, c,d og e A series of specimens showing the varying colouration from the young’s 
distinct banded markings to the adult’s uniform colour; nat. size. 
N. from the Feroes and N. from Iceland, 293—495 fathoms. Ingolf Expedition, 1896. 
Fig. 2 a, b. Lycodes pallidus Coll. var. sguamiventer m.; p. 39 & 48. 


The scales are seen to be more widely distributed, both on the belly and back, than in the 
typical form; nat. size. 


E. from Iceland and N. from Feeroes, 679—957 fathoms. Ingolf Expedition, 1896. 
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Tab. V. 


. Lycodes frigidus Coll.; p. 22. 


1a. A medium-sized specimen, 232 mm. long; nat. size. 
S. from Jan Mayen, 1003 fathoms. Ingolf Expedition, 1896. 
1b. A very young specimen, 50,5 mm. long; nat. size. 


N.E. from Iceland, 860 fathoms. Ingolf Expedition, 1896. 


. Lycodes pallidus Coll., var. s¢mzl’s m.; p. 39 & 46. 


2 a,b,c andd. A series of specimens in which the dark bands become indistinct with age; 


nat. size. 


S. from Jan Mayen, 371 fathoms. Ingolf Expedition, 1896. 
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Tab. VI. 


Lycodes agnostus Jensen; p. 79. 
1a. A medium-sized specimen, 147 mm. long; nat. size. 

The Kara Sea, 46—100 fathoms. Dijmphna Expedition, 1882—83. 
1b. A young specimen, 62 mm. long; nat. size. 


The Kara Sea, 46—100 fathoms. Dijmphna Expedition, 1882—83. 


. Lycodes platyrhinus Jensen; p. 5I. 


The only specimen, 148,5 mm. long; nat. size. 


Between Jan Mayen and Iceland, toro fathoms. Ingolf Expedition, 1896. 


. Lycodes pallidus Coll., var. stémzt’s m.; p. 39 & 46. 


3 a, b,c and d. A series of specimens in which the dark bands remain distinct; nat. size. 


S. from Jan Mayen, 371 fathoms. Ingolf Expedition, 1896. 
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Tab. VII. 


1d. 
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Tab. VII. 


Lycodes rosst Malmgtr.; p. 55. 
Type-specimen of Z. vossz’ Malmer. 
Spitzbergen, Treurenberg Bay, 5 fathoms. Stockholm Museum. 
Specimen, 54,5 mm. long. 
Spitzbergen, Green Harbour, 75 fathoms. «Michael Sars», 1gor. 
Specimen, 68,2 mm. long. 
Spitzbergen, Stor Fjord, 39 fathoms. St. Petersburg Museum. 
Specimen, 75,8 mm. long. 
Spitzbergen, Stor Fjord, 75 fathoms. St. Petersburg Museum. 
Specimen, 118 mm. long. 
Spitzbergen, Green Harbour, 75 fathoms. «Michael Sars», rgor. 
Specimen, 163 mm. long (9). 
Spitzbergen, Ise Fjord, roometres. Kolthoff Expedition, r1goo. 
Specimen, 205 mm. long (9). 
Spitzbergen, Green Harbour, 75 fathoms. «Michael Sars», rgor. 


All natural size. 
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Tab. VIII. 


Lycodes reticulatus Reinh. var. macrocephalus m.; p. 66. 
1a. A specimen, 45,5 mm. long, doubtfully of the present species (cf. p. 69). 
Baffins Bay, 92 fathoms. Copenhagen Museum. 


Ib&e 


Two specimens, 119 and 83 mm. long; in the largest the bands have already begun to 
assume the net-form. 
Jan Mayen, 60—75 metres. «Michael Sars», rgoo. 


1d, e and f.. Three specimens, 133, 156 and 195 mm. long; the intermediate shows very distinct 


reticulate markings, which is far from being the case in the larger last specimen. 
Northern East-Greenland (1 d from 74° 35’ N.L. 18° 15’ W.L., 150 metres; 1 e and f from 72° 25’ N.L. 
17° 56’ W.L., 300 metres). Kolthoff Expedition, 1goo. 


All natural size. 
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Tab. IX. 


Tab. [X. 


Lycodes semtnudus Reinh.; p. 71. 

ra. A very young specimen, 67 mm. long, still naked, with distinct dark bands; cf. p. 76. 
S. from Jan Mayen, 371 fathoms. Ingolf Expedition, 1806. 

1 b, c,d and e. Four specimens, 129 (g), 161 (4), 218 (?) and 280 ($) mm. long, belonging to 
the variety with a distinct banded marking (cf. p. 74—75). 
Northern East-Greenland (1 b and d from the mouth of Franz Joseph Fjord, 200—300 metres; 1 ¢ 
from outer part of Myskoxe Bay, 200 metres; 1 e from Franz Joseph Fjord, 760 metres). Nathorst 
Expedition, 1899 and Kolthoff Expedition, 1goo. 


All natural size, except 1e which is slightly reduced. 
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Fig. I a. 


Fig. 1 b. 


Fig. 3. 


Tab. X. 


Lycodes seminudus ‘Reinh.; p. 71. 

Specimen, 180 mm. long (3), with less distinct banded marking; cf. p. 74; nat. size. 

West Greenland (Jakobshavn). Copenhagen Museum. 

Lycodes seminudus Reinh.; p. 71. 

Specimen, 335 mm. long (2), of the uniformly coloured variety; cf. p.74; reduced to 3/, nat. size. 
West Greenland (Umanak Fjord). Drygalski Expedition, 1893. 

Lycenchelys kolthoffi Jensen; p. 88. 

Specimen, 131,5 mm. long (d); mat. size. 

Northern East-Greenland (72° 25’ N.L. 17° 56’ W.L.), 300 metres. Kolthoff Expedition, 1900. 
Lycenchelys ingolfanus Jensen; p. go. 

The only specimen, 275 mm. long (9); slightly reduced. 

Davis Straits (64° 54' N.L. 55° 10’ W.L.), 393 fathoms. Ingolf Expedition, 1895. 


‘dAjojoud sug P yyoRA “13P Y9O|g “YL 


‘Vo qny wuposl’yT ‘uasuap Ss “py | ‘BOTT ‘uauonepads, fjobu 
Xx QU, Viipoon Ty PS PY Pmelil, UPIOLH fO0UT 


“ 
ast 
‘ 

, 


THE DANISH INGOLF-EXPEDITION. 


VOLUME II. 
oO. 


PANMELELIBRANCHIATA. 


(PART 1.) 


BY 


AD. S. JENSEN. 


WITH 4 PLATES AND 5 FIGURES IN THE TEXT. 


Si 
\ 

%y 

ee 
A/ \ 

NA 
BN 
COPENHAGEN. 


PRINTED BY BIANCO LUNO. 


Ig12. 


Ready from the Press October 23th 1912. 


CONTENTS. 


Lamellibranchiata, Part I. 


Page Page 
Merch GEL On samrersgaeys ielaye giciaisi cise oes Gis stetz cieesrs cha Scammer a Dl Lema sarsit, VOVi cays ce a vee 46 
AMOTRUL Rew ate oa. ara Se ae CEO eon 3 | Mytilus edulis L,. - 47 
SE PALELLLLOF IIS. SLi aeesa a dec dria mioieetenie Ge sane Siexsis cisraceis 4 | Modtola modzolus I... 10.0.0... ee ce eee 48 
RSQ UGTLULE Mis cs, ste teinte axere ened siesie euderey @ MPRA dons eefais ore 5 —  phaseolina Phil. 51 
[Ostreamen sles: Wes ajc: a cravaie opheiaty viehsacsias tistics s «tas gleyels ees 11 | Dacrydium wvitreem Moll. 53 
ECOL CILM DUST © leyse hates cueraaeatvis cia j ate ain aieh AcE Ce eT aaa Et) | leas argemteus \iGlLY. oa, ea avsensis tosses cls Gee Gice 56 
BODE CULAEIS Mae tas ike on sien esisie yas Fo teers = dhe ee ane 30 |) Madralarza oe ai: garcia = «25-4 wcuie sit 57 
— <wslandicus Miill,........ 15 discors Wyn. ee ee fd nenetosage ceases wena deere 57 
Sa OPCS IMCL Es 5, gers erein af4istans cvally dats ati iav'e OW shave soS-an8 1g — COPFURALA SLPS. scsiacs oleins viscisie one whe do da nistaste = 62 
== Septemradzatus MU. 2.2 nc eed ca eect ee aes as 20 —_ FEL EFAAIN oa. etal ce te ole et etree tee eee ere 62 
(ia cera UY Et || DS arc tee ace Are ict RARE Cee 22 — abc Eau. eg aectslene sees eee etinuee ree eee eres 66 
— striatus Mil. ... we ecw ee ect cee ssteceeeees 24 | Crenella decussata Mont... ..... 0.00 ce cee cee cet eee eees 68 
= PMBOK FET VO We. one 2 eee teene ewe 25 Cardium echinatum Tyo 0000 oe ee ee 71 
SB OMeZZ7 EES ME TU Playa aia aye tareua ana tar vhate wyerahete wie hiss tats 2 27 _ [ectedles Te.) Merry eerste eta eeere aie 73 
Sa (SUM ZIG MG ASUCS cg ais ire avayar a aya Bim ag acie aes Was aceug avery Sane 29 _ minimum Phe. .... 0.2.2.4 0- 74 
——" | SEOCMIANAICUS: DO Wav ic apnsash do vee code sees sess ss 30 — fasciatum I) Web 1 eae Ae 8 ETA. rene een toe 75 
ZETA SOLUS Ctl whe aye seveugicis eueretsasicsl = ereeneoe G)5i9 ahs “one 33 [vodosum Turt.] ............ 79 
— wundatus Verr. & Smith............. 2... ccc eee 5M) = eA Ld ia OLN Nas OAR AAA ES AEA QO tae OE 79 
MITEL AGL IIE CE Sadie unmet tyson cuavereteter ueiens, 5 set etere ayesas MECePO Nae scent rl — elegantulum Moll, ......... 84 
Amussium lucidum Jeffr. o.0.00.00.00000.. 37 — [norvegicum Spgl.J... 85 
Lima loscombit Sow.. 38 ~ Lr Oem landcare) Cina are betas rere hoa erevea et eo sta os 85 
= CXCAUALE, BAD oo c cepacia Fg boa d Neve nie ais Guat Wsocara ta cope les) au aie feys reat aes terete. cee eskteuer tare nr Ferrets Sg 
= lata SN) SOBs iano iae GR On et er ese ertor HOM Cp rera es an aicc Vey exerci tee). oere erties ate ales 89 
BES hy perbored: ONS EM: , wa .qee ns simnind anise sties wea ces 2-8 Ale | Astarte boredizs (CRs eying fe aie weenie eee eis 92 
— subauriculata MOnt..... .2..cccsenecccceceesecseee 42 — Montagut Dillw........... 00005. 97 
SE SEP7I TUES) Whe S Poa ates leva ager 2 = seis eile eke <4 sti ore 2 eiaih gu oyera. piotansdels 44 NY d/o 47 7Aagl Del Cn ara ream rte er cena SCRE ee 105 
I SUOOURIA | CLIT: 5 cc 3 ces oi abla ve Bers Scackoso a wee 44 —=—" ellipree BrOW \ 2 easwc vases cess mals ne coe vaae se 108 
2S OULONA TSS Diciets pale sete sass sv 64 shbuaivie vious s sleadee 45 SN TOL EPUZTIEN Cx TCV E., 3 se hog ink Mahan ete ava, vinis, = Staterausiagaren a es 113 
SY ALFAS SAAS CO) Seer er aOR I eat eee 45 


Introduction. 


The Danish Ingolf-Expedition of 1895—96 brought home a very considerable material of Mollusca 
from the waters round the Feeroes, Iceland and South Greenland. The Expedition was planned on 
the lines of a deep-sea investigation and the greater part of the material collected comes therefore 
from great depths; of the 144 stations investigated no less than 125 have depths of over 100 fathoms. 

This material is naturally of great interest; the area investigated was but little known before 
and an extension of our knowledge of the deep-sea fauna must be classed among the relatively rare 
occurrences. 

Whilst working up this material I felt appreciably. the lack of information regarding the 
distribution of the Mollusca in the coastal regions round a great part of the area. This does not 
apply however to Greenland; on the west coast of that country collections have been made for many 
years and the material has been worked up by H. J. Posselt, and from the east coast the gatherings 
of the expeditions of recent years have been worked up by Posselt, R. Hagg, Ad. S. Jensen and 
J. Grieg. From Iceland and the Feeroes, on the other hand, we had, just as previously for Greenland, 
but incomplete and short lists of the species and, as these, mainly drawn up by O. A. L. Mérch. 

This deplorable absence of material from the coastal region of Iceland and the Feeroes has 
now been made good. In 1892 and 1893 already Mag. scient. Will. Lundbeck had collected a great 
number of Mollusca in the north-western fjords of Iceland during his voyage with the fishing-cutter 
“Prinsesse Marie” and in recent years a number of the younger naturalists, who have visited the Faeroes 
and Iceland, have willingly met my wishes and made a special effort to collect the Molluscs of 
those regions. 

I may thus mention in particular, that in the summers of 1898, 1899 and 1go1 Mag. se. 
R. Hérring made considerable collections at the Feeroes and along the east and south-west coasts of 
Iceland during his cruises with the fishery-inspection ship the “Diana”; further, that Dr. A.C. Johan- 
sen in 1900 brought home a large collection from the east and south coasts of Iceland, also made 
during a summer cruise with the cruiser “Diana”. In 1902 Mag. scient. A. Ditlevsem was sent out 
with the “Diana”, in 1903 Mag. scient. C. V. Otterstrém with the new inspection-ship “Beskytteren”, 
in 1904 Cand. magist. H. J. Gemzée (“Beskytteren”), in 1905 Cand. F. Johansen (“Beskytteren”) and 
in 1907 Cand. magist. O. Bérup (“Beskytteren”); all of these brought home collections, which helped 


to throw light on the Molluscan fauna of the Feeroes and Iceland. 
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Information with regard to the Molluscan fauna of our North Atlantic islands was also obtained 
from another side. The Icelandic botanist, Dr. Helgi Jénsson, who was dredging for algae at the 
Feeroes and Iceland during the years 1897, 1898 and 1901, in response to my request, preserved the 
Molluses collected at the same time and with great liberality presented them to the Zoological Museum 
of Copenhagen University. His countryman, the zoologist Bjarni Semundsson, has also assisted 
me, among other ways, by lending material from the Natural History Collection at Reykjavik. 

A very considerable collection has been brought home from the Feeroes by Dr. Th. Mortensen, 
who in 1899 carried out a series of dredgings from the gunboat “Guldborgsund” partly in the fjords, 
partly on the banks down to a depth of ca. 150 fm. 

Lastly, Dr. Johs. Schmidt, the leader of the cruises with the research-steamer “Thor”, has 
during several years made collections at the Feeroes and Iceland and brought home a considerable 
and very valuable material, from the littoral right down to the abyssal region, which he has preserved 
for science by presenting it to the Zoological Museum of Copenhagen. 

For the sake of completeness I may further mention, that during my participation in the 1902 
cruise of the research-steamer “Michael Sars” under the direction of Dr. Johan Hjort, I was given 
the opportunity of collecting a quantity of Mollusca on the banks round about the Feeroes, on the 
east coast of Iceland as well as north and south of the Wyville Thomson Ridge. During my voyages 
in West-Greenland in 1906, 1908 and 1909 I also collected a great number of Molluscs. 

The present part of the work on the entire material will show, that my endeavours have been 
directed first and foremost to the disentanglement of the species. The determinations have been made 
as carefully as possible; that we can not be sufficiently critical regarding the determinations made 
by our predecessors, even of common and apparently well-known species, I have already shown in my 
small papers on AZya and 7Tellina. 

With respect to Greenland, I have restricted myself to give a brief review of the distribution, 
as the works of Posselt and others have already discussed the details. For Iceland and the Feroes, 
on the other hand, each single place of occurrence has been mentioned, as there is a need here for 
all the information we can obtain — better to have too much detail than the reverse. 

With regard to the synonymy lists I may remark here, that they have been intentionally 
divided into two sections, the first referring to the most necessary, systematic literature, whilst the 
second contains references to the principal, local fauna-lists. 

The region dealt with here — the “bridge” between Europe and America across the North 
Atlantic Ocean aid the slopes down to two deep-sea basins very different in hydrographical regards 
— offers more than ordinary interest, and many and varied problems have presented themselves for 
discussjon as the work advanced. But the treatment of these and other conditions I shall postpone 


meantime, until the systematic elaboration of the material is completed. 


Copenhagen, Zoological Museum, 


October 1911. Ad. S. Jensen. 
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Anomiidae. 


Anomia. 


The genus Axomuia is represented by 2 species at the Feroes and Iceland: Anomia sguamula \,. 
aud Anomia patelliformis L,. 

As regard the former, I am unable to agree with the prevailing view that A. sguamula is a 
variety of A. cphhippium. The latter is considerably larger and easily distinguished from the fact, that 
the upper (free) valve of the shell has 3 muscular impressions (one of the adductor, two of the byssus 
musculature; comp. Pl. I, fig. 3), whilst the upper valve in A. sgvamula only shows two muscular 
impressions (one of the adductor, one of the byssus muscle). 

Anomia aculeata Miller (P1.I, fig.2d) I take to be a variety of A. sgeamedla, as there are all 
transitions between smooth and spinous specimens and they agree exactly in other regards, e.g. in the 
byssus musculature. G.O. Sars has observed correctly in so far that he only found two muscular 
impressions in the upper valve of A. aculeata and was consequently disinclined to refer Al. aculeata 
as a variety to A. cphippiwm, where there are three muscular imprints!) on the upper valve. But Sars 
has not noticed at the same time, that 4. sgwvamula also has only two muscular impressions (PI. I, 
fig. 2c) and consequently cannot be a variety of Al. ephipprum either. 

I have sought in vain for the true 4. eAAippiwm in my material from the Feroes and Iceland. 
Nor have I found this species among the material which has been collected in the course of years in 
the Danish waters. It is perhaps even doubtful, if 4. cAhippium occurs at Norway; I do not think it 
altogether inconceivable that G. O. Sars, starting from the anticipated view that 4. sgwamula is a 
variety of 4. cphippium, has ascribed to A. ephippium a distribution in Norway on this erroneous basis’). 

Again, it is difficult enough to distinguish lvomia patelliformis from A. sguamula — and prob- 
ably not always with certainty; the upper valve shows only two muscular impressions in both species 
(comp. Pl.I, fig.1¢ with fig.2c). The best distinguishing marks are, that the notch in the lower valve 
is large, almost triangular in 4. pafelliformis (P11, fig. 1b) and the umbo a little way from the margin 
(Pl. 1, fig.1a), whereas in 4. sgwamula the notch in the lower valve is small, oval (PII, fig. 2b) and 
the umbo entirely or almost on the margin (PI. I, fig. 2a). 

1) It is not quite fortunate, when Sars describes the adductor imprint as being bi- or tripartite. 


2) Linné also has his two species geographically separated, the main region for <1. ephipprien being given as the 
Mediterranean, whilst 4. sguamula lives “in Oceano Svecico”’. Syst. Nat. ed. 12, I, 2, 1767, p. 1150 and 1151. 
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Anomia patelliformis Linné. 
Pl. I, figs. ra—e. 
Anomia patelliformis Linné, Syst. Nat. ed. 12, I, 2, 1767, p.1151; Jeffreys, Brit. Conch. II, 1863, p. 34, 
pl. 20, fig. 2; Sars, Moll. Reg. Arct. Norv., 1878, p. 15. 


Anomia patelliformis Mérch, Vidensk. Medd. Naturhist. Foren. 1867, p. 99. 


Iceland. 
At this island, from which it has not been known earlier, the species has been taken in recent 


years mostly on the south coast, rarely on the southernmost part of the west coast, from the beach 


down to a depth of ca. 70 fm. 
West Iceland: 


64°A5.8' NL, 23°55.2) W150 30 Tit sie eyes ite pre ene e 1 valve. 
64°rr' = 6418.5 Nv, -22°30.5— 22°46! Wel 1420) tie el eee I — 
Reykjavik... ¢:sdeirs Zsa deve sh oreo ga, od steer eee) Ea een I spec. 


Giird aval is ao esl ques ee oat se Re ee ee eee AValVeS: 
Westmannaecyjar. shore o. 28s als) suchen Men ene SeC come on a 2 spec. 
— LO—20 frit’, 5 (64 lotto: ence ce Stone ene ce en eee 2 — 
- Ga. 20M, oh eee ches ome ar ne cuae ne ee ane meee I — 
_ 30 im., gravel with shells] 3% 202.) s0an se i eee te 12 valves. 
— Heimaeys Shore.) nyo stato oe aie pee et OR mene meee 13 — 
63230! N..L.4 20°14! WaL.; 42 tmz, <, ae lavetveye SeMceaylomce mae ben Mehr eke Meee 6 — 
630211 — , 17°31' — ., 6oim., black sand: 2. ieeeeeneueas eet) oe ecu I spec. 
OL 1 Cl a 7 eS 3) 8 CNR Ra eeree 0.0 Leo Sey orcad cho a © dada I valve. 
63°30' — , 17° = 5 57 Ls chseeqesteaeMencuee 1 spec. (from stomach of a cod). 


The largest specimen has a length of 47™. 


The Feroes. 
When Morch published his list of the molluscan fauna of the Feroes, only one specimen was 


known, locality not stated; during the latest years it has been taken at the following places: 


62°20! N.1)., 7°37' W.L46o imi sand*andsshells <ps se -f-ae suchen ae co ae I spec. 
Ejde, 5—6{im., coarse black sand........ Site a RUE Socks Cee ene I valve. 
ekaalefiord, 4 Touts 2 yeh 16 wr ene eae re ease Ee Re ee en 2 — 
molmunde, on Sevpula tubes << s «as + sre au eee eee 5 — 
Kongshayn; 12—16 fm. & eis (ior tre wl froin ee 9 — 
‘Vestmanhavn, 1O— Olt 4. cosisdeccyier ase ew) 3) asec enn I — 

5 miles N: of east point of Mygpenses, so fms, :/ 2 22). 3 eee I spec. & 1 valve. 
7 miles N. by E. of east point of Myggenes, 57fm.............; 2 valves. 
61°40! N.1,.,. 7°40 W.1,., 135 fm. ... s'est eee Cie I valve. 
Akralejte in N. 57 W. 12 miles, ‘cava5o fm. © 5. son a) as See I — 
Freroe .Bank, 98 fmt, 5. is <ig-t%e sh ancringieee 9 acs emt eee 2 valves. 


61° N.L,,, 8°52! W.L,, 90 ft.-.<) 5 <-48t s Gee se ain el ere I spec. 
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The largest specimen measures 35™. Among a number of specimens collected at an earlier 
date, the locality not stated more precise than “the Feroes”, the largest measures 4om™™. The greatest 
depth at which an adult specimen has been taken is 60 fm.'). 

Distribution. Apart from South-West and South Iceland and the Feroes, noma patelliformis 
occurs along the Norwegian coast from Lofoten southwards (o—4o fm.), and rarely in the northern 
and eastern Kattegat (10—-25fm.). It is found on all the British coasts (1o—86fm.), north and west 


coast of France, at Spain and Portugal, in the Mediterranean and Adriatic. 


Anomia squamula Linné. 
Pl. I, figs. 2a—d. 
Anomia squamula Vinné, Syst. Nat. ed. 12, I, 2, 1767, p. 1151. — <Anomia cphippium Forbes & 
Hanley, Brit. Moll. I, 1853, p. 325 (partim); Jeffreys, Brit. Conch. II, 1863, p. 30 (partim); 
Sars, Moll. Reg. Arct. Norv., 1878, p.14 (partim?). — Anomia aculeata Miller, Zool. Dan. 
Prodromi., 1776, p. 249; Sars, Moll. Reg. Arct. Norv., 1878, p. 15, Pl. 19, fig. 1. 
Anomia squamula Morch, Vidensk. Medd. Naturhistorisk Foren. 1867, p. 98; ibid. 1868, p. 226. 


Anomia cphippium Morch, ibid. 1867, p. 99. 


The Ingolf-Expedition has taken this species at: 


Bottom-temp. 


Sie 534 IB. Che eelemntel, eonc emer . 68 fm. 7-32. C. 5 spec. (on Legila). 

- 127. N. - er err eee 44 - 56 - 8 .— (on Hornera and Bugila). 

=02os Ni We ot lcelandiar 2 1LZ - 6°5 - I — 

- 16. W. - a feey ae se 250 - 6°r - 7 — (on Serpeula, Tubularia and Cidaris spines). 

Sst == - —(Brede Bugt) 76 - Several hundred valves and 1 spec. on a Hydroid., 

- 87 — - — — IIO - Several hundred valves and 3 spec. on Arcturus 
raffint and 7 spec. on Tudedlaria. 

- 93. — - SS tcc otek 138 - 59 - Several hundred valves and 1 spec. 

- 89. — - > ete ee oer 310 - 8°4 - 2 spec. (on Brachiopod and Cvdaris spine). 

- Il — - a 8 Aes roe 1300 - 6 - 3 valves (apparently old). 

- 9g — - = id SM gow & 295 - 58 - I spec. and 1 valve. 

- & SW. - = ee 136 - 6°0 - I — 

- 8. — - on ce ccayte 170 - 2 valves. 

- 67. S. - Shek ees bee 975 - 32°0 - I spec, with 3 others on it. 

- 4. 5.E. - = occa 691 - 3°9 - I -- 

- 555 — - a ae 316 - Rew = 4 — (on Oculina and on Crdaris spine). 

- 6 — - ——g at ae go - 720" i 6 — and 7 valves. 

Ey am VV SOW thee EcLOcs. 14... 132 - 722) <= 5 — (on Crdaris spines and on shell of Pectex 


septemradiatus). 
The greatest depth at which any living specimen was taken was 975 fm, but they may have 
been attached to two large pieces of timber brought up in the trawl; otherwise the greatest depth 
was 691 fm.; the other depths lie between 44 and 316 fm. 


1) The specimen from gofm. is very small, 5"™. long. 
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The specimens from deep water are more or less thin-shelled and of small dimensions; of those 
from 170 fm. and more the largest specimen is 11.5" long. Some of the many shells from St. 86, 87 
and 98 belong to the variety aczzleata. 

Besides, the tendency of the species to vary is shown in a remarkable power of changing 
sculpture and form according to the substratum, possessed not only by the valve which is 
closely adherent to the substratum but also by the free, upper valve. Thus a specimen on Retepora 
has a pitted surface on the upper valve, where the pits correspond to the openings in the network of 
the Bryozoa; a second specimen shows spinous ribs corresponding to the coste of the Pecten septem- 
radiatus to which it is attached; a third on a spine of a Cidaris shows folds or wrinkles corresponding 
to the longitudinal ribs of the spine; a fourth specimen attached crossways on a Serfudla tube has 
sharp ridges opposite the rings of the tube, and so on. The contour of the shell is as a rule circular, 
but sometimes the length is considerably greater than the breadth or the reverse or the contour 


becomes very irregular according as the substratum restricts the growth in the one or other direction. 


Iceland. 
In addition to the specimens from the “Ingolf? stations, Avomia sqguamula has been taken at 


Iceland in recent years at other places, east, north, west and south, as is shown by the following list. 


East Iceland: 


Myre Busta 2 ss ais arsl even oles 20mm: 7 spec. and 10 valves. 
= See) (ey sc eet ease eee Ones : 
| osu Kc hiall eae ae PARP ener oeet Ger . 40 - , mud and clay. I valve. 
64°27) Nida, 03°27 Wile 6. es She Many spec. on Balanus Hamert. 
The Horn N.74E. gmiles.... 38 - 2eSpec: 
O4r 58 IN. WG. 13725, We lacs scm. 5A j= 3 valves. 
Faskrudsfjérdr. . . 50—20 - , blue clay. I — 
Reydartjordr s35) $s « oes e CA 2 spec. 
Widijordir in wesc s ce ... 8—12 - 6 valves. 
Wordh ordi. 42 stu serp-a. pGrBow, win LAO! I — 
Seydisfj6rdr at Skulavig...... 0 6 - I spec. and 18 valves. 
— - ere) BO 3 - 
Bakkafjordr............ I2—15 - , black sand. I valve. 
— tee ee eee es 20-28 - , sand and clay. I spec. 
soso) us aes - 32—25 - , sand and clay vith shells. 3 valves. 


The largest specimen measures 15.5”™ 
argest s]} measures 15.5™". 


North Iceland: 
66°32' N. L., 15°15’ W. I 


Thistil Fjérdr . . 


4 


75 im. I spec. and 2 valves. 


6% eh 8a Io - 


LS) 


— on alge, 3 spec. on Cy- 
prina and 9g spec. 


50 - , clay vith stones. I valve. 
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Pvbonsinoti mame ceyerceoe ieeicre ie 6 fm. 35 
WAG AR AR Were re, iad Gaw, « aon II - 2 
os ae oF os  te e 13'/, - , black sand. 6 
Hagaresvil 2 Giese 3 43 3',—4 - 5 
PS an OT Go memme ess 6 a. 66m 02 4 22 - , mud. 2 
Sree Re Gre tes oe) see 30 - , sand and stones. 18 
(GmjOtnMeswis oc ss eee es oe I2—I5 - 2 
Skjalfandi Bugt........... 31 - , fine, black sand. I 
@fjord S. of Hrisey......... 18 - , clay. I 
— - - == Ses fale 17—20 - , stones and mud. 2 
Lia Wete bbotsi§(OnKs be ery acy ee Re eee Tee I 
66 17 Nala, 18°14) Wily ee. 5 52 - 8 
WeoMlanGrdt ae 2eera. 5 weaeana. 20 5 - I 
wKaSaAstrand! wy. aye. ae eos. « 15 
PreEStDaetiva yarn seperate < 3-4 - 2 
66°17 N. 1 Br tA Wil. 2 a4 sees 95 - I 
66°36" — , 21°57) — .... 32—37 - II 


valves. 

spec. and 4 valves. 

valves. 

spec. (t on Pecten 
and 7 valves. 

valves. 


spec. and 2 valves. 


— (on Begidla). 


The largest specimen measures 20.5". A few belong to the variety acaleata. 


West Iceland: 


AOI VARS Giana 015 47 i esiveas «ae g—ro fm. 2 
BAG AUV AK pious a esis) eo erences 6— 9 - 3 
[saijardardjip <2 6 3 acs eas 60—63 - 23 
ut sijOrdr seuss see a). & 2— 4 - I 
PIMAENES 2a. 215 ye youen Sisace 5 a 5-7 - I 
Onundartjordr <n ses. Il - I 
Cora La 24 28 Wola. a aie, G.% 47 - 2 
Dyrafjordr, inside Thingnzes 1o'/,-12"/, - , ooze and small stones. 15 

Si eee a hottest Res Semeters «2 19'/, - 2 
6552 Nile, 23°58 We laak.csper & 33 - I 
UAT ATIY OU me nem ay et opener os IO - 2 
O4°45.8 Ni ly. 23°55.2 Wilp ss soe 300= 10 
eM AN OL bess Sean ue goa es 15 - 2 
Sy KKisnOlimiy esse. emi es 02% 6—9g - 4 
Pivalijordt as ences isis din scat x 24 - I 
IRTOSS Vieira teteieaeee sen Ske scietee 8 - , shell-gravel, blue clay, stones. 12 
TSAR AL|OEOU se on 5 oy ekiea sh 2 141/, - 2 

=F ie a 8h eee Mai sar’: wee ae 17 - , coarse shell-sand. ca. 


Score Cesena I4—29 - - 


spec. and 3 valves. 


— and 32 valves. 
valves. 

spec. 

valve. 

spec. 


— (2 on Ayas). 


— and 25 valves. 
valves. 

spec. and 2 valves. 
100 valves. 


130 — 


~ 


wlandicus) 


ioe) 


ca. 3 miles N. 59 W. from 
Grotta lighthouse . . 


Faxafj6rdr, 


, off Kollafj6rdr. . 8—11'/, 


= mouth of Kolla- 


POL tee eateries g'/,—II 
— , off Kollafjérdr 10 
— ny Metlawva Kena hee I5—16 
— , ca. 2 miles N. E. of Kefla- 
Vallee Se piegans 19!/,—20!/, 
= , 1 mile W. of Helgasker 
WEVEKSE Bret nena Gro 13—16 
— , 1 mile W. of Helgasker 
WaGiern-pyemen. fee ce Ase 


se OL Vaidey 4am-a. 
miles N.N.E. of Ska- 


7 
gens light... 17—20!/, 


9g—I0 


Reykjavik, on Laminaria driven on land. 


, at low-water mark 
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25 fm. 


, mud and stones. 


, fine, black sand and mud. 


, fine, black sand. 


, fine sand and mud. 


, sand and shells. 


Sy Stents, s ave 1'/, fm., stony bottom. 

SS inependo avowe: cia, ceca I/, - , gravel — 

eG hie Gee te ofa) OnP 2—3 - , on Laminaria hyperborea. 

es aa eet toe ae eIONS O 8 - 

- (NS, \apee eee. 7—8'/, - , mud. 
Hatnarfjordr, on the beach........ 

=e rtieericin ot Sines neon .. 4m. sand and mud. 

Ee ceo sconce ec ee 25 - , fine, black sand and mud. 
KA GUie ts acican sete geese een apaers 2I - 


The largest specimen is 22™™ long. 


63°15'N.L., 22°23’W.L.. . . 17o—114 fim. 
63°18’ — , a1°30' — ...... 94 - 
63°30' — , 20°14’ — ...... 2 - 
63° Ome 2087) a wah coat ae 293 - 


South Iceland: 


ie Saeed Bed - 30 - , shell-gravel. 


62°r 


57'N.L., 19°58’ W. L. - 


49 - , clay with a little mud. 
Heimaey, beach..... 


. 500 fm. 


8 valves. 


spec. and 2 valves. 
Pp 


12 valves. 


a7) 
Qe 


Io 


(on Pecten tslandicus). 


ia ee 
ca. 80 spec. 
I spec. 
oa 
iy es 
9) 
2) — 
I spec. and 3 valves. 
Io — 


I valve. 


IO 


13 = 


A number of specimens belong to the variety aceleata. 


cS) 


spec. and 20 valves. 
5 valves. 

I spec. 

3 valves. 

14 — 

2 spec. and 4 valves. 
oa 

2 valves. 


ca. 100 valves. 


7O 


63°1 73/2’ N.L., 17°39) W.L.. . - 


63°21! — , 17°31 — 69 - , black sand with shells. 2 — 
63°21’ -- , 17°15) — 58 - , sand, stones and shell-gravel. 3 spec. 
63°24! — ,17° 5° — 70 - ,blacksand w.stonesand shells. 4 valves. 
O35 30 ee ol | 

63°21 — , 16°22! . »263—295 - ae 


The largest specimen is 21™™; some are of the variety aculeata. 


Anomia sgquamula las 
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.. 87fm.,black sand w.shellsand stones. 3 spec. 


The Feroes. 


and 1 valve. 


and 25 valves. 


spec. (from stomach of cod). 


9 


been frequently taken at the Faroes during recent years, from the shore 


down to a depth of 475 fm. The localities are the following: 


Witdene|decucremers see I valve. 
SViNlOs Gacheteccs 8 21) soe whGe Soe id a ends g spec. 
Kak6vie ie was ae lee we LO 150m, 25, valves. 
ee ee . Ir -, on Laminaria. 32 spec. 
JATTNGHOLG ae ats es lesa ae o—15 -, hard bottom. 120 — 
Bordévig. . . 7—10 -, black sand, small stones, 
Laminaria. ca, 100 valves. 
— : 7—15 -, sand with Laminaria. 2 spec. 
_— : oneee no LOg= 9 valves. 
Ede. 5—6 -, coarse, black sand. 720 — 
Fundingsfjord........ 12— ca.20 - , coarse sand and clay. Some spec. and many valves. 
ATIGetOrdme geese tees vs 16—23 - 3 spec. (on Afodiola modtolus). 
SyolbaninielS G4 A neo coe ».ee.., On Serpula tubes. 7 spec. 
Konoshayin esse ue 2). L2——TOmn. 5 - 
Westinanhaynt 20021 - 31/2 - fine black sand. 8 valves. 
= 4 - , sand. I spec. 
_ : .. 4-5 - 2 — 
— a8 5—6 - , fine, black sand. 10 valves. 
—_ .. I0—30 - Some specimens and ca. 100 valves. 
WeStmansunid iter ce eo ca. 70 - 8 valves. 
SAC EVAAOT Fes sts lei Gite et sols .... on Laminaria. TO spec. 
SOs CY: 1c aa .. . 14—161/, fm., mud. 6 valves 
Midvaas:.s 5... 8) 2 ees i -7—II - 34 = 
Kalbakfjord ..... ste baace 3 spec. 
Thorshavn, outer harbour. . 12—16 fm. 3 — and 5 valves. 
Glivursnees at Thorshayn 2 — 
INGISOmm Dea Cinema smart m esa petcrol st epe ues se) v« 8 valves. 
— deep hole at north end, ca. 100 fm. Many spec. (on Alodiola modiolis). 
WandSvaag. . 44.04 > srs 2. ee ON Laminaria. 5 spec. 
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KevalbOi-e: sucgemei ys eect nen or ee om mn oi: I valve. 

Cran C1S aa Cupar stank eau er ie 6—8ifm., mud and clay. 4 — 
ee ee ene een eee 20 - , on Laminaria. 4o spec. 

62°290'N.L,, 7°37'W.L....-.. 60 - , sand and shells. 7 

5 miles N. of east point of 

Mio etl ceSie terra fa) atherel xe 50 - 80 valves. 
7 miles N. by E. of east point 

Ole My OO aes pete eta atiaiens 57 - 3 = 
13 miles S. of Myggenzsholm 70 - 2 — 

GrcAOUN WY..p7-4O! Walle 2 ao. es 135 - Ig spec. and 22 valves. 
6rems! ys — O85) aa ae ca. 475 - 3 — — 6 — 
GION = Ona Oss cticms) ns enone 440 - 30 valves. 

OLeO6/M — PRO 2 Oneness eas 61 - 2 spec. 

61° Fas HOPG!) ela ae tates go - 4 — 

Go's! = WSP5O ae eS ca.75 - 20 — (on Balani). 

9 miles E.S.E. of Bispen . .. ca. 70 - 12 valves. 

5 — SSE. Sey , eee 8 50 - 3 - 

6 = INE by Wack Kalso. 2.57200) = I2 spec. 

1'/,—2 miles off mouth of Bord6- 

Ae he Rae Caceres 20—30 - 27 — and 5 valves. 
Bordénees in N. 75 W., 13/, miles. . 30 - 60 — (on ALodiola modiolus). 
16 miles E. by S. of south point 

OlgNolsGie.jesi chads Ghniouseee 80 - 5 spec. and 6 valves. 
Akralejte in N.57 W. 12 miles. . 150 - 2—- —7 = 
13 miles W. by 8. of Munken ca.150 - ca. 100 valves. 

Orss5i Ne, 4230 Wise cece cre 210 - Ue = 


The largest specimen measures 23.5 ™. A number belong to the variety acaleata. The 
specimens from the deep localities (210-475 fm.) are thin-shelled and small (none over 11 ™). The 
shells may also be very thin however in the littoral belt. 

Distribution. Avxomia squamula with the variety acaleata has its northern boundary in the 
“warm area” of the White Sea (Knipowitsch) and Murman Coast (Herzenstein). It is distributed 
along the whole of the Norwegian coast, from the shore down to 4oo fm. (G.O.Sars), and goes through 
the Kattegat down to the northern part of the Great Belt and the Sound (C. G. Joh. Petersen). 
Towards the west it is distributed, as shown above, as far as the Feroes and round the whole of 
Iceland. In the Zoological Museum of Copenhagen specimens occur on C7zdaris papillata spikes from 
the sea between Orkney and the Shetlands (135 fm.) and from 60°39' N.L., 3°09’ W.L. (203 fm.) as also 
from many localities in the North Sea, down to a depth of 65fm. It occurs on all the British coasts. 
Where the southern boundary of its distribution lies, I am unable to say, as the authors have confused 
this species with the more southerly Axomia cphippium (comp. p. 3), but it goes at least to the Bay 


of Biscay, where the Danish research-steamer “Thor” has taken some specimens at great depths 
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(43°37'N.L,., 2°08’ W.L.; 250—790 fm.). On the western side of the Atlantic it is distributed from Hatteras 


to the southernmost part of Labrador’). 


Ostreide. 


Ostrea edulis Linné. 
{Iceland.| 


In “Brit. Conchol.” vol. I, 1863, p. 40 Jeffreys gives Iceland as the northern boundary 
for the distribution of the oyster?) and Mohr as his authority. If we look up the work of the latter: 
“Forsog til en Islandsk Naturhistorie”, 1786, we find Ostrea cdulis mentioned (p. 130), it is true, but 
with the addition, that it “is said to occur in Hvalfjorden” according to E.Olafsen. But in the work 
of Eggert Olafsen and Biarne Povelsen: “Reise igjennem Island” (2nd part, 1772, p. 1010) the 
record cited is followed by the remark “but we have not seen it.” As no other naturalist has found 


the oyster at Iceland since that time, it may be deleted from the fauna. 


[The Feroes.]| 
From here the collection of the Zoological Museum possesses quite a small oyster (length 


8”, height ro ™.) attached to a shell of A/odiola modiolus and still containing the dried-up soft 


c=) 


parts; the specimen was sent in by Sysselmand Miiller in 1873. 

So far as I know, this is the only evidence we have, that the oyster may occur at the Feeroess), 
It is hardly credible, however, that edu/t oysters occur at the islands, as they would scarcely have 
escaped attention. Nor can the small specimen referred to be considered to have been transported 
here as larva by oceanic currents, as no current runs from the English or other European coasts to 


the Feeroes4). But experiments have perhaps at some time been made to “introduce” oysters at the Feeroes. 


Pectinidez. 


Pecten pusio Linné. 
Ostrea pusio Linné, Syst. Nat. ed. 12, 1, 2, 1767, p. 1146. — Pecten pusto Jeffreys, Brit. Couchol. 
IM, 19635) p. 51) Blige. hoo, 


Pectcn (Hinnites) distortus Mérch, Vidensk. Medd. naturhist. Forening 1867, p. 98. 


1) In a geologically very late (postglacial) period Anomia sguamula was distributed to West Greenland, where it ts 
now extinct; cf.-Ad. 5S. Jensen: On the fossil quaternary Mollusc-Fauna of Greenland (Medd. om Grénland, XXIX, 1g09, 
p. 293); and Ad. S.Jensen and P. Harder: Post-glacial changes of climate in arctic regions as revealed by investigations 
on marine deposits (Postglaziale Klimaveriinderungen, Stockholm 1910, p. 399). 

2) The same statement is repeated in Proc. Zool. Society, 1879, p. 555- 

3) In his “Faunula Moll. Insul. Feroénsium” (p.99) Mérch cites the following passage from Landt: “it (i.e. froma 
squamula) is attached to small stones on the bottom at the same place as “the small oyster, Ostrea mrnuéa’’, which he has fished 
up from the bottom of Vestmanhavnsfjorden close to the Vaagé side’ and adds to this: “what we are to understand by 
Landt's Ostrea minuta is not clear; Landt has perhaps overlooked the hole in the shell of an dona, or he may eyen have 
meant a distorted Saxicava”. 

4) The Faeroes are washed by the Gulf Stream, but it is improbable that the pelagic life of the oyster is of such 
long duration, that the larvee could be carried the long distance across the Atlantic. Further, the specimen in question 
belongs to the European oyster (Ostrea edulis), as the muscular impression is white, not dark as in the American Ostrea 
virginica (cf. Whiteaves, Catal. of the marine Invertebrata of Eastern Canada, 1go1, p. 116). 
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The “Ingolf” has taken this species at: 
St. 87. West Iceland (Brede Bugt)...... 110 fm. 1 valve (height 4 ™™). 

Further, Pecten pusio has been taken during recent years at several places on South-West 
and South Iceland, namely: 

South-West Iceland: 
srede Bugt, off Hellissandur... 20 fm. 1 valve (small). 
Basalt] Orde verys a ciiereysnencl meen: 17 - , coarse shell-sand. 10 — — 
— mouth of Kollafjérdr 9'/,-11 - , fine black sand and mud. 1 fragment. 


Hafnarfjérdr, 1 mile W.3/,N. of Hel- 
asker ia Gerace =. mr 14/, fm. I spec. 


Skalod eect ence Saris a,ctetere te euens 21 - 2 valves. 


South Iceland: 


Grindavik, Sa qst0ee oe. aie eects I valve. 
Westmannaeyjarasocs2.5--5- 10—2o0 fm. I spec. and 1 valve. 
ee see 30 - , gravel with many shells. 4 valves. 
SD Rss thh wnase 49 -, Clay. : Numerous valves. 
_ Heimaeys-!. shore. 17 valves. 


The largest specimens are from the Vestmannaeyjar and measure: 
LenS nice tscem ones oe MOKA me cea olen nooo oe a5 mm 


= aifetantidig eaupeeree 33.5 - ee praiiesert spo eee 36 - 


The largest specimen from the west coast (that from Hafnarfjérdr, 14'/, fm.) measures: 


LER Otc cece epoca oe ore Lisette NANOS dela ann een nos 1935 uo 


The fragment from Faxafjérdr, 9'/,—11 fm., however, has been of considerably larger dimensions. 


The Feroes. 


When Moérch wrote his “Faunula Molluscorum Insularum Feerdensium” he knew a specimen 
and a valve from the Feeroes, but the locality is not stated; the specimen, which contains the remains 
of the soft parts, is 32 mm. high and 27 mm. long; the valve is 38 mm. high. In recent years Pecten 


pusio has been taken with the dredge at the following places: 


Bide cere cscs aires satel hee 5— 6fm., coarse, black sand. 1 valve (small). * 
VeStmanhavn. 232.22 -5. 4. I0O—30 - i 
Nols6, deep hole at north end ca.100 - a 
7 miles N. by E. of east point 
of Myggenes........ 57 - I — 
5 miles N. of east point of 
Myggenees........... 50 - Th 
13 miles W. by S. of Munken ca. 150 - AN 


Fetoe Bank 2. .<ecs50 s2.2odk 58 - te 
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The largest of these valves is 36™. high and 26™”, long. 

Among the specimens from Iceland are some down to a size of scarcely 2™. The prodis- 
soconch is smooth; immediately under it are radiating ribs, which are more or less spinous and 
tuberculous. Small specimens are difficult to recognize as belonging to this species, as they are relatively 
elongated, with the two dimensions of the shell almost the same, and the ears extremely well- 
developed; they might easily be confused, for example, with the young of Pecten varius. Medium- 
sized specimens still free are higher than long and of regular form. Later, the growth becomes 
irregular owing to the sedentary mode of life. 

Distribution. In addition to South-West and South Iceland and the Feeroes, P. pusio 
occurs at Southern Norway, but it has not been found living in the Danish waters inside the Skaw 
(a few dead, probably fossil, valves have been taken in the Eastern Kattegat). It also occurs at the 
British coasts (“on every rocky coast from Shetland to Cornwall”), along the coast of France and the 
Liberian Peninsula, through the whole of the Mediterranean right to Asia Minor. It is further distributed 
as far as Madeira, Canary Isles, Azores and Liberia, according to Dunker even to the Cape of Good Hope. 

The vertical distribution extends at Norway from o to go fm., according to G.O.Sars, and at 
the British Isles from o to 85 fm., according to Jeffreys. Nevertheless, the latter author records the 
species as taken by the “Lightning” N. of the Hebrides in 530fm. and by the “Porcupine” off the west 
coast of Ireland in So8fm. Other authors also record it from great depths, thus Dautzenberg and 
Fischer!) from 1360m. and 1494 m. at the Azores, and A. Locard?) from 896—2285m. in the Bay 
of Biscay and north coast of Spain, as also from 1200 m. W. of the Soudan. Is it not possible that 
these records are based on mistakes? Or were they only dead shells which occurred at the great depths? 

Remarks. fecten pusio is here taken sense latiore. The French malacologist A. Locard defin- 
itely maintains that the “/. Awszo’’ of the authors covers two distinct species, namely: (1) a free-living 
species for the whole of its life, of regular form (Pecten multistriatus Poli); (2) a species permanently 
attached in adult condition, always of irregular form /(P. desfortus da Costa); the first species belongs 
to the Mediterranean, though exceptionally occurring in the Atlantic as far as the Bay of Biscay 
and coast of Liberia, whereas the latter species is exclusively an oceanic form, with a distribution 
from the Azores to Norway3). It seems to me, however, that Locard’s mode of reasoning is not 
conclusive in the matter. Bucquoy, Dautzenberg and Dollfus seem likewise most inclined to 
consider P. distortus and P. multistriatus as one and the same species, fer alia, because both forms 


may be found as members of the same “colony” and thus in all probability of the same origin.4) 


Pecten opercularis Linne. 
Ostrea opercularts Linné, Syst. Nat. ed. 12, 1, 2, 1767, p. 1147. Pectcen opercularts Jeffreys, 
Brit. Conch. II, 1863, p.59, Pl. 22, fig. 3. 
Pecten opercularts Mérch, Vidensk. Medd. Naturhist. Foren. 1867, p. 95. 
1) Mém. Soc. Zool. de France, X, 1897, p. 193- 
2) Expéd. scient. Travailleur-Talisman, Moll. Test. I], 1598, p. 379. 
3) A.Locard: Contrib. a la faune malacol. Francaise. XI Monographie. Pecten, 1885, p. 38; idem: Exped. scient. 


Travailleur-Talisman, Moll. Test. II, 1895, p. 377—79- 
4) Mollusques marins du Roussillon, II, 1857-9, p. 106. 
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The Feroes: 
Morch’s list gives this species from Kollefjord (on Str6ém6)!) and from “Fiskebanken” W. of 


the Feeroes, In recent years Pecten opercularis has been dredged at the following places: 


Kilaksyi core te ere coin a ict 1o—15 fm. I valve. 
And etjordie sso ees eet: sc) 16—23 - — 
Pundingstord eer ui. I2—ca.20 - , coarse sand and clay. 1 spec. & 5 valves. 
EO ements a2 Pie mcchcnei ts siete 5-- 6 - , coarse black sand. 2 valves. 
Westimanhayiercrry-ys case ays'> 5— 6 - , fine black sand. I spec. 
ao eas eee Tee 5—13 - mud and black sand. I — 
Saran eicpe sor I0O—30 - I valve. 

Nolso, deep hole at north end ca.100 - 2 spec. & 1 valve. 
Prat CIS Vala O reysctee ae hs asses I—I2 - TSPece 
62°20) Ne 737 OW dlge age oe 60 - , sand and shells. r valve & 1 fragment. 
62°16.5/ — , 6°6 — ..... 50—60 - 10 valves. 
62°16 = =— , 5°54‘ — ..... 50—60 - I valve. 
5 miles N. of east point of 

WiySiSienees fe... cence 50 - 2 fragments. 
7 — N. by E. of east point 

of Mygeenses.....5.; 57 - 9 valves. 
Gr? 56 Ne ly 7 OA Will: icaeee 30 - I valve. 
61°40 — 7°40! — ...... 35 = I — 
61° Sy ele go - 2 spec. and 1 valve. 
60°55 — 8°56 — ...... 69 - 4 valves and some fragments. 
gmiles' E.S.E. of Bispen.... ¢a/70' = 3 valves. 
6 — N. by W. of Kalsé .. 60 - 7 spec. 
1‘/,—2 miles off mouth of Bor- 

GOWAG: aisicts wie. ease tts 20—30 - I spec. aud 1 valve. 
16 miles E. by S. of south 

point of Nolso....... ca.80 - 4 spec. 
3 miles W. by S. of Munken -150 - 7 valves. 


It should be emphasized, that all the specimens taken in the fjords and at the coast itself are 
small, at most 24.5", In the open sea round about the Feroes, on the contrary, many large indiv- 
iduals have been taken; the largest living specimen measures 65™™., the largest of the empty 
shells 80 ™™, 

The specimens vary somewhat in regard to colour and sculpture, just as at other places. 

Distribution. Pecten opercular’s occurs at the Canary Isles, Madeira and the Azores. It is 
common in the Mediterranean (including the Aegean) and along the coasts of Europe to Southern 

‘) It is probably these specimens (collected by Iap.Steenstrup) to which Jeffreys refers, when he writes (l.c. 


p.60): “Steenstrup informs me that he has found it (P. ofercularis) in Iceland”, the Feeroese locality being confused with 
Kollafjérdr in Iceland. Pecten opercularis has never been found at Iceland. 
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Norway; its northern boundary, according to Sparre Schneider, is reached in Norway at 67°N.L. 
It enters the Kattegat, in the southern part of which it is common, as also into the Sound to the 
island Hveen. In the west, as shown above, it ranges to the Feeroes. 

Jeffreys estimates the vertical distribution of the species at o—180fm., and at Norway accor- 
ding to Sars, it only goes down to 1oofm. and at the Feroes to 100(150?)fm. Nevertheless, Jeffreys 
states that the “Lightning” and “Porcupine” Exped. have taken it N. of the Hebrides at 530 fm., W. 
of Ireland at 808 fm. and off the Channel at 257—6go0fm., as well as off Portugal at 364 fm., but it is 
not stated whether these were living specimens or empty shells; from the Azores also it is given by 


Fischer and Dautzenberg from a depth of 1360 m. 


Pecten islandicus Miller. 
Pl.I, figs. 4a—b and c—d (young). 

Pecten tslandicus Miller, Zool. Dan. Prodrom., 1776, p. 248; Sars, Moll. Reg. Arct. Norv., 1878, p. 16, 
Pl. 2, fig. 2; Verrill, Trans. Conn. Acad. X, 1899, p. 72, PI. XVI, figs. 2—5. — Pecten Fabricii 
Philippi, Abb. u. Beschreib. neuer oder wenig gekannter Conchyl., I, 1845, p. 101, Pecten 
Tab. 1, fig. 5. 

Pecten tslandicus Fabricius, Fauna groenl. 1780, p. 415; Moller, Index Moll. Groenl., 1842, p. 16; 
Morch, Rink’s Grénland, 1857, p.94; Vidensk. Medd. Naturh. Foren. 1868, p. 225; Arctic Manual, 
1875, p. 133; Rink’s Dan. Greenland, 1877, p. 442; Becher, Osterr. Polarstat. Jan Mayen III, 1886, 
p. 68; Posselt, Medd. om Gronland, XXIII, 1898, p. 14. 


This species has been taken by the Ingolf-Expedition at the following places: 


Seat Davis Straits ns aac ace sees « 88 fm. r6 C I spec. (small). 

- 26. — ee 34 - 0°6 - I — 

EPO ee Ne Ole Celan dmc acta sate ass 44 - 5°6 - 4 valves (1 with remains of soft parts). 

- 87 W.- -—  (Brede Bugt).. 110 - 2 — , ancient in appearance. 

- 8. —- — — — .. 76 - rt small spec. and several valves, ancient in 
appearauice. 

Ose aan ok aie. tre RS 5h Bale go - 7°6 = I young spec. 


West Greenland. 

Very common from the southernmost parts and as far north as zoological investigations 
have been made, namely to Ivsugigsok (76° N.L.). The largest specimen I have seen is from 
Egedesminde and measures 105", It occurs most frequently at depths of 15—50 fm. and_ prefers 
hard bottom. At some of the colonies (Holstensborg, Egedesminde) the Danes frequently send 
out men to dredge for it on the “banks”, where it flourishes in quantity, especially when they have 
guests to whom they wish to offer this Greenland delicacy; its large adductor muscle has a very 
good taste and it even seemed to the malacologist H. P.C. Moller “more tender and finer in the flesh 
than Osfrea edulis”. The same author states, in a manuscript, that 7. ¢s/andicus “moves very rapidly 
by firm beats of the valves and can thus spring almost a foot each time; I have never seen it use 


the foot”. 
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East Greenland. 
Whole valves, still less living specimens, have not been found; on the other hand, some 
fragments have been taken in the dredge off Angmagsalik in r4o fm. (a fragment) and in Forsblads 
Fjord in 50—g0 fm. (fragments of a larger and a smaller valve). Further, a shell fragment has been 


found at Rolige Bree in the inner part of Scoresby Sound?) 


Jan Mayen. 
The Austrian Expedition of 1882—83 found numerous specimens on the north side of the 
island, 75—95fm. The Danish Expedition of 1900 obtained g living specimens and various valves on 


muddy bottom at a depth of 55 fm.; the largest was 86™™ in height. 


Iceland. 
Pecten wslandicus has not been found at all on the south coast but it is common on the other 
coasts of the island. The specimens, which are preserved in the Zoological Museum, come from the 


following localities: 
East Iceland: 


64°27 Nis, 13°27 Waly, o. ee eae a8 84 fm. 1 valve (fossil perhaps). 
G4SsS! = aeT seas) == AE Ai das.te 4o - I — 
Baskrudstjordr 4... 6. tia. ce: 50—20 - 3 spec. (small). 
Outer Reydartjordr 2. 2.45... 60—80 - B= 
Rey darriyOndiceaeteeetnee stevens oe 86. - I — 
Nordfjérdrs Fléin........... 35—55 - I — 
MyottjOrd rs. cmc eres 40—52 - I — 
Sey Gish Ordr ye cet. ae ee IO - I — 

— at Skulavig eso. see 6 - I — 
Bakkahjordi 2s. ois..8ee. sna 20—28 - I — 

Ss eas yeh ene ae 25—32 - 10 — 

es ia aiiutad ae Nass, dale 52—43 - Ir — _ (small) 


The largest specimen is 78™™ high. 


North Iceland: 


Haganesvik ................ 21/,—4. fm. 3 valves. 
AxaljOrdn. «2124s sei ee ate: 22 - 3 spec. 

So oO ae arc ee 30 - 2 valves. 
2) 0) Sn ae a 2-3 - I spec. 

Se rm ghee eae ose II - 2 
OG]: Nilus) 187i3" Wile. cnec aks 52 - I — 
Kollatjordiss csc pastes es seers 5 - 

SS eratey cs sis pe ene ieee IO - r — & 3 valves. 
Veidileysafj6rdr............. 2I—25 - 3 = 


1) Cf. Ad. S. Jensen, Medd. om Gronland, XXIX, 1909, pp. 30r—2 and 333. 
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It is naturally due to chance that all the shells brought home are small in size, none over 


60™™; in reality very large specimens occur at North Iceland and in extremely large quantities at places. 


Hesteyrarfjordr 


15—17'/, fm. 


West Iceland: 


spec, 
valves. 
spec. 
valves. 
spec. 


— & 2 valves. 


Several spec. 


Dyrafjordr, inside Thingnees 10—12'/, - , mud and small stones. 15 
hg Ou as Hocen ce ncanasd 18 - 7 
ee re eee 20 - I 
BBildatd ally Ae or. crsgee se eens cis s 5-7 - I 
OSSHOLdG ay acre: aisistoa ys it gine AA 2 
AteAlleatehyfendshionne ean pag ad ie I4 - 10 
SF race ayahsaors Brat yeas ca. 24 - I 
INE Wee Ok WDallkemay co g.rs asc stares tie sore cen sooe I 
Patreksfj6rdr........ drag-net on beach I 
O57 5 Nelo 23°24 Wola ntasvees 28 fm. Z 
Hivalt Ordre “0 tase jensen ae 24 - 
Faxafjordr, Keflavik ........ 15--16 - , fine, black sand. I 
= , ca. 2 miles N.E. of Kefla- 
Vike ae 19'/,—20!/. - , 002€. I 
-— , ca. 3 miles N. 59 W. of 
Grotta Light........ 25 - I 
ING kj avillee OGG Sar seare aeite cree se rte Bayete I 
— —- mear Engey.... ..... I 
= gs BUSEY eases ns 7—8'/, - , ooze. 8 
atiantyjOrdr teas. sciaveea 4-7 - I 


, I mile E.N.E. of Helga- 
sker Vager I1!/, 


, tinile W.3/,N. of Helga- 
sker Vacer.ca.:.. 14?/, 


Even at the southern boundary of its occurrence at Iceland the 


, bottom-temp. 9.3°C. (August). 6 


4 


fragment. 


species attains a considerable 


size; the specimens from Hvalfjérdr reach a size of up to 80", from Reykjavik up to 95™™ and from 


Haftnarfjordr up to 78 


mm 


Brede Bugt, and the living specimens from there are only 20—25"". 


[The Feeroes.| 


Outside the fjords however, it has not been taken further south than in 


In recent years a number of shells of P. zslandicus, all large (72—90"™) and with a “fossilized” appear- 


ance, have been taken with the dredge at various places out to sea round about the islands, namely: 


S. of Myggenes....... from the line-fishing I valve 

Akralejte in N.57W. 12 miles........ 150 fm. B , fragments. 
Gig TON er 5°46. Welle eiciveinus es I50—160 - I 

Organ INGhan Sate!) Wels seri cans aah dea 210 - I — 


The Ingolf-Expedition. II. 5. 
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As no living specimens were forthcoming, it may probably be taken as fairly certain, that 


Pecten tslandicus no longer lives at the islands. 


Remarks. The radiating ribs of the shell begin to appear in the young immediately below 
the prodissoconch. In the beginning the shell is provided with very dense, concentric lines (PI. I, 
figs. 4c and d), which in the spaces between the longitudinal ribs give way later to a very characteristic 
rasp-like structure (distinct under the lens) (PII, fig.4a). The longitudinal ribs themselves are often 
smooth, but not rarely rough from down-turned spines or scales. The rasp-like sculpture is almost 
always present, if the shell is not too much rubbed; it may be difficult to see or has disappeared only 
in the cases, when the radiating ribs lie very closely and are covered with scales, but even on such 
specimens it can as a rule be observed on the older parts of the shell (PI. I, fig. 4b). Curiously enough 
authors do not seem to have attached any weight to this good distinguishing character, and 
Verrill has even recently established a special variety zzsculpta (l.c, p. 73, fig. 5) for specimens 
with such structure; in my experience this is practically never wanting, when carefully sought for 
under a lens. 

Some few of the Greenland and Iceland specimens belong to the variety, which Chemnitz 
has described and figured in Conchyl. Cabinet VII, 1784, p. 318, Tab. 65, fig. 616: the shell is thrown 


into undulating, radial folds. I have also a similar variety from Jan Mayen. 


Distribution. ecten tslandicus is an arctic species, but whether it is circumpolar, as is generally 
stated, seems to me more than doubtful. It has been taken, it is true, at Labrador, West Greenland, 
Iceland and Spitzbergen, in the Barents Sea and at the entrance to the Kara Sea, but it has not 
been found in the Kara Sea nor in the Polar Sea of Siberia‘); then it appears again in the Bering 
Sea, but it has not been met with in the Polar Sea north of arctic America?), any more than at the 
high-arctic East Greenland. In the Atlantic to the south it reaches to Cape Cod and West Norway’), 
in the Pacific to Korea and North Japan4). — Its vertical distribution extends in general from 5 to 
50 fathoms, but sometimes it goes deeper down. 

Shells ancient in appearance have been taken at many places, where it is certain the species 
no longer lives, e. g. at Bohuslén (Malm), in the Kattegat (C.G. Joh. Petersen), in the North Sea 
(Metzger), at the British coasts (Forbes & Hanley) and off the west coast of Ireland (“Porcupine”). 


') The Dijmphna-Exped., which made many dredgings in the Kara Sea, only got a single small specimen, and it 
was not taken in the Kara Sea itself, but in the entrance (Jugor Strait). Nor was it found by the Vega-Exped. in the Polar 
Sea of Siberia. 

*) Under the distribution of P. ¢slandicus, Posselt (l.c., p. 15) notes “Wellington Channel” and Belcher as his authority. 
But on looking up Belcher: “The last of the Arctic voyages” (1855), where P. islandicus is certainly noted among the 
Molluscs collected by the Expedition and determined by Lovell Reeve (Vol. II, p. 396), we find the locality given as 
“Lievely, Greenland”, i.e. Godhayn on Disko Isl. in W. Greenland, which was touched at by the Expedition both on the 
outward and homeward voyage. “Lievely” is the name given by the English whalers to Godhayn. 

3) The southern boundary lies right down about 59°N.L,., where Dr.O.Nordgaard in 1902 took a specimen off 
the mouth of Lysefjord (Bergens Museums Aarbog 1903, No. 8, p. 36); Dr. Nordgaard kindly permitted me to see this 
specimen, which was 45 mm. high and taken at a depth of ca.24fm. At Bergen already, where M.Sars found it, though 
only as small, dwarf-like specimens (50mm. high), P. 7slandicus is rare, as it is not mentioned in Friele’s or Norman’s lists of 
the Molluscan fauna of Bergen Fjord. I have had the opportunity of seeing two specimens from the immediate neighbourhood 
of Bergen, taken by Dr. Nordgaard, the one in Radosund at a depth of ca. 50fm. (height of specimen 29.5mm.), the 
other, of the same size, in Alveerstrommen at a depth of 16fm. along with Pecten opercularis. 

From Engineer Schénau of the Great Northern Telegraph Co., our Museum has received a specimen from the 
coast of Korea and one from the waters S. of Wladiwostock (42°15'N.L., 130°43' E. L.). 
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Nor can I believe, that the shells of this species stated to have been taken off the west coast of 
France, 748—1262 m. (“Princesse Alice”) and in the Bay of Biscay, 4oo m. (“Caudan”) were “fresh” 
— unfortunately, the authors say nothing as to the condition of the shells — though Locard makes 
the following statement regarding P. zslandicus: “Cest, comme on le sait, une espéce particuli¢rement 
septentrionale, qui ne vient jusque dans nos régions qua la condition de se propager en eaux 
profondes”.*) 

Pecten tslandicus is not a particularly high-arctic species; it lives in greatest quantity, forming 
whole banks of shells, at Finmarken, North Iceland and South-West Greenland as well as on the 
fishing banks of Nova Scotia and Newfoundland, whereas it occurs much more sparsely at Spitzbergen?). 
Morch also remarks, that it does not grow so large in the high north3), As mentioned, it attains a 
considerable size even so far south as S. W. Iceland, where the bottom-temperature in August 
amounted to 9.3° C. 

Pecten aratus Gmelin. 
Pl. I, figs. 5a—e. 

Pecten aratus Gmelin, Linn. Syst. Nat. ed. 13, 1788, p. 3327. — VPecten sulcatus Jetfrevs, 
Brit. Conchol. II, 1863, p. 64; Proc. Zool. Soc, 1879, p. 557. — Pecten aratus Sars, Moll. Reg. Arct. 
Norv. 1878, p.17, Tab. 2, fig. 3. 


The “Ingolf” Expedition has taken this species at: 


wt OOne Wer Ob Mceland) ee feces sien ec cece sce sie ae eters 138 fm. 59°. A number of valves. 
SOT es Pst fre sere och apetttt seo teralenede ese Pied tess 450 - 5.5° - 1 right valve. 
Se SO SU I oh c ee PS core, cheer ha,s Sane. ake ere aps 310 - 84° - 1 spec. & 1 left valve. 
SCA i i) On a 295 - 58° - 11 valves. 
LOW a Ras tka ttretece wkatery oot. says ansaerayel aca 788 - 35° - 1 small spec. (height 6™"). 
= 85 © 82 all Deaedonooeo tooo mma cana 170 - 2 valves. 
Sea See Rhea sears ois whe 316 - so. = 2: Spec. 
At Iceland and the Feroes — where it has not been known hitherto — it has also been 


taken at the following places by Danish expeditions: 


CARABRING Ihre 2 7A a! Willie bison xsen oe oe cree ties des yaa yes 426 fin. 6oC I spec. 

ORG 28GB 8) ag Adigrane cians weletoven as anor I7O—II4 - I 

CARO 5 ee OL TR RN oy aiene peayalcs| te creier Yorn a-ye Seeleral ona 856 203 - 2 -—— & 13 valves. 
Olle 5 90 OO a= “eh eanyeceas oat adne ss aks eas 268 - ca. 20 spec. 

OleS P Or 5 Ba ohne ewename peeled sos 3 ca. 475 - I spec. 


The specimens to hand are rather variable both in form and sculpture. As a rule the height is 
somewhat greater than the length, but the two dimensions may be almost equal. In consequence of 
this the circumference is variable, the lower contour forming sometimes a part of an oblique oval, some- 
times an almost perfect arc of a circle. The number of the primary, stronger ribs is extremely variable 

1) Campagne du “Caudan”, par R. Koehler, 1896, p. 207. 


2) Torell: Spitsbergens Molluskfauna, 1559, p. 124. 
3) Catal. des Moll. du Spitzberg, p. 27. Ann. Soc. Mal. de Belgique, IV, 1569. 
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e.g. 6, 8 (PII, figs. 5a & b), 10 and 12. Sometimes the intermediate ribs are almost as well developed as 
the primary, so that the difference is not appreciable, and the sculpture then assumes a certain res- 
emblance to that in Pecten ¢slandicus ; it lacks however the characteristic intercostal, rasp-like structure 
of the latter (PI.I, figs.5c & dj. Each primary rib again is composed of a varying number of small 
ribs, which may be smooth but are usually rough (at least towards the periphery) from the presence 
of small, erect scales (Pl. 1, fig.5e). All the specimens to hand are grayish-yellow to straw- or orange- 


yellow (elsewhere the colour is described as purple-red or rose-red). The largest specimens measured: 


Length Height Breadth 
29.5™™ Bio ee (isa 
29.5 - 20.5 - 8 - 
28.5 - 29 - fee 
24-5 - Af Tass 


Distribution. Pecten aratus ranges from Morea through the Mediterranean to the Atlantic 
off Soudan (“Talisman”), Pyrenean Peninsula, France and Ireland, as also north of Shetland?); further, 
it occurs from Bohuslan along the coast of Norway to Lofoten?). Lastly, the Danish investigations 
have shown that it goes south of the Feeroes and south of Iceland and a good way up into the 
Denmark Strait. Its vertical distribution is placed by Jeffreys at from 20 to 530fm.; the “Ingolf” 
however has taken a living (though small) specimen at a depth of even 788 fm. (St. 10). 

Among the synonyms of this species Jeffreys gives Pecten bruct Payraudeau, but French 
and Italian authors do not agree with him here. After examining a specimen of P. drwei (from 
Corsica) sent to our Zoological Museum by Marchese di Monterosato, I consider there is no doubt, 


that Jeffreys is right; this means at the same time that P. avatus is distributed in the Mediterranean. 


Pecten septemradiatus Miller. 
Pl. I, figs. 6a—e (var. scaber). 
Ostrea septemradiata Miiller, Zool. Dan. Prodr., 1776, p. 248. — Pecten septemradiatus Jeffreys, Brit. 
Conchol. II, 1863, p. 62, Pl. 23, fig. 1. 


This species has been taken by the “Ingolf” at the following stations: 


SE Ou." We Oflceland 2 sta asucke ance eee eee 138 fm. Ome Fragments of numerous valves. 
- 8 - - a Jes joel ava Seep ses Olea ee 310 - 84° - TeasSpees 

- 9g<. S.W. - Ger Sen ct ee ee eee 295 - Ores I spec. and 8 valves. 

= OM ee egnerac oii een 136 - 6.0° - Fragments of 4 — 

- 8 - - St schieps ges shavetane aie tovo a hele ene eee 170 - = SBS 

- 55. 9.E. - SA aie he, con arose cis av ete tee 316 - CO oie I spec. 

= pec Waa haat a Gem ie e yee neice een go - 7.0° - 2 valves. 

=, OAS aN, Wo Ol EHECh eTOCs yar) ca, eee epi 132 - fee 7 spec. 


') During my participation in the cruise of the “Michael Sars’’ in 1902, I obtained a specimen at 60°21.5'N.L., 3° 


55 W.L., 148 fm. 
*) Noman’s record of its occurrence right up at 71°12'30"N.L,., 20°30'30” K.L, 135 fm. seems hardly credible and 
is based in all probability on an erroneous determination (Niederlind. Arch. f. Zoologie, Suppl. Bd. 1, 1881—83, No. Io p. 3). 
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In recent years, further, it has been taken at other places at Iceland and the Feeroes, namely: 


Iceland. 
63°rs!-N. L.; 22°23! WeLas 170—114 fm. 2 spec. and 23 valves. 
63°18’ — 21°30’ — ......... 94 - 1 fragment. 
63°05 — 20°07) — ......... 293 - II valves. 
63°12.5,— 20°06' — ......... 268 - I valve. 
Feroes. 
G2e20) Neliny S17) Wells ss.c.2 cies rg fm. 2 valves. 
61°40° — 7°40. — _........ 35 - ca. 25, valves. 
61°r5’ — 9°35’ — ...... ca. 475 - 3 valves. 
E900) F — FPGA nen 180 - 2 spec. and 5 valves. 
61207) == 9P207 == ee tes 440 - I valve. 
61°06' — gar’ —_......... 210 - I — 
Akralejte in N. 57 W. 12 miles ca.150 - 9g spec. & numerous valves. 
13 miles W. by S. of Munken - 150 - I valve. 


Pecten semptemradiatus 1s thus quite common round the Feroes and the south and south-west 
of Iceland, which has not been known hitherto. It does not enter the fjords, however, occurring only 
in the open sea. It has been taken at depths of g0—475 fm. (living specimens however only from 
132—316 fm). 

The specimens to hand from Iceland and the Feeroes show no small variation with regard to 
the sculpture of the shells. Compared with typical specimens (from the Kattegat) they have on the 
whole more numerous folds (8--13) (Pl. I, figs.6a—b) and are very distinctly radially striated on the left 
shell. Some specimens are smooth, in others again the radiating stripes of the left shell are rough 
from the, presence of small, down-turned scales; lastly, the specimens from stations 9 and 89 of the 
“Ingolf” have not only the stripes on the left valve densely beset with such sharp scales (PI. I, fig. 6¢), 
but likewise have the stripes which lie between the radiating folds of the right valve provided with 
small spines. Had transitions not been present, one might have been tempted to consider the last- 
named specimens as belonging to an independent species; it will now be most correct to call this, the 
most strongly spined form, by the name of var. scader. 

At the Feeroes and Iceland the species attains to a considerable size; the largest specimens 


measure: 
Length 55™ Heieht 527" Breadth 13 


= B55 set i652 — 13. 


on 


Distribution. According to Locard') Pecten scptemradiatus does not live in the Mediterranean, 
but is an oceanic species occurring off West Africa (Sahara), at the Canaries, the French Atlantic coast 


and in the Channel. At the northern parts of the British Isles, as also in the southern Skager Rak 


1) A. Locard: Contrib. 4 la faune malacol. francaise, XI, Monogr. Pecten, 1888, p. go; idem: Rés. scient. de la camp. 
du “Caudan”, 1896, p. 211. English authors are said to have confused with /. sepfemradiatus the more southerly /. clavatus 
Poli (= P. inflexa Poli; P. Dumasti Payraudeau). Cf. also Bucquoy, Dautzenberg et Dollfus: Les Moll. marins du 
Roussillon, II, 1887—98, pp. 69—70; cf. also, however, the record of the occurrence of P. septemradiatus at Bouches du Rhone, p. So2. 
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and in the eastern Kattegat (its southern boundary lies in the Sound at Hveen Island). Further it is 
very common along the Norwegian coast, right up to Varanger Fjord (7o°N.L.) and, as shown above, 
our knowledge of its distribution has been extended to embrace also the Atlantic at the Feroes and 
at south and south-west Iceland. — The bathymetric distribution extends from 15 to over 300 fm. 

M. Sars considered P. sepfemradiatus (P. danicus Chemn.) as an arctic species!), and G. O. Sars 
inclines to the same view, as his father has found the same species very common in the fossil con- 
dition in the older glacial marl. As will have been seen from the above list, the “Ingolf’ has only 
taken this bivalve at localities with fairly high temperature; nor has the species been found elsewhere, 
where the conditions are “arctic? in the hydrographical sense of the word. As it is inconceivable, 
that the above authors could have made an erroneous determination of this easily recognized species, 
I venture to conclude that P. seftemradiatus belongs to a layer, which has been deposited under 
milder climatic conditions. I notice also, that W. C. Brogger has put forward quite the same view. 
He writes namely’): “When we see, what a considerable size this species attains to in the Isocardia- 
clay (up to more than 62™"), there is no reason for believing it to be originally an arctic species, the 
less so, as it does not occur at all in the living or fossil, high arctic fauna. It is therefore undoubt- 


edly a typically boreal species”. 


Pecten tigrinus Miiller. 
Pecten tig(e/rinus Miller, Zool. Dan. II, 1788, p.26, Tab.60, figs.6—8; Jeffreys, Brit. Conchol. II, 1863, 
p. 65, Pl.i23) fig. 2: 
Pecten tigerinus Morch, Vidensk. Meddel. Naturh. Foren. 1868, p. 226 and p. 229. 


The “Ingolf has taken this species at: 


St. 86. W. of Iceland (Brede Bugt) 76 fm. 9 valves (fragments). 


Iceland. 


Jeffreys gives “Iceland” as the home of this pretty species, as also M6rch, who mentions 
Torell as his authority. In addition to the above locality from the “Ingolf’, P. “#grinus has been 


taken in recent years at the following places at South Iceland: 


63°25) NN. 22°23) Welame. sc 170—114 fm. I valve. 
63°20) —= 5 20° TAT = aes 42 - if == 
Vestmannaeyjar................. 30 - , gravel with shells. jo 
a rer ce 49 - , clay with a little mud. 5 
63°21 Nw 17 3h Wks acces ee 69 - , black sand. 2 — 
63°ar' — , 17°15’ — .......... 58 - , sand, stones, shell-gravel. 5 — 
63°24) — 4-07" So ere wees jo - , blacksandw.stonesand shells. 1 spec. and 9 valves. 


The largest of these shells measures: length 21.5™™, height 22™™, 


*) M. Sars: Fossile Dyrelevninger fra Quarteerperioden, 1865, p. 127. 
*) W. C. Brogger: Om de senglaciale og postglaciale nivaforandringer i Kristianiafeltet, Ig00— Ig0I, p. 469. 
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Feroes. 
In an appendix to “Faunula Moll. Insul. FeerGdensium” Mérch (l.c.) has added P. terinus to 
the fauna of the islands, without however stating the locality. In recent years it has been taken at 


many places round the islands at depths of 20—150fm., as will appear from the following list: 


Wes trmanilichyatesen sacs see sees eeu ree 10o—30 fm. I valve. 

Nolso, deep hole at north end......... ca. 100 - I spec. and 1 valve. 
O2e2 0 ENE ya7a3 7) Wellner, eet eke Sa 60. - 2 valves. 

2216 5°54 tee occ nrees | 50—60 - 5 = 

5 miles N.E. of east point of Myggenzs.. 50 - 2 — 

7 — NbyE.- - — - — ca. 57 - I — 

13 — 9%. of Myggenesholm........... ca. 70 - 28 -- 

61°40 NG. 7°40! Wills os cca Peek ek aa 135 - 6 — 

Or2OG" = 5 89300 kas oe Sinan poles 61 - Ze 

GOSS O50) e— esi iedagacc,< 69 - a 

Similes: Gua: Ee Of BISPeN a. agian cicmaerd ix 50 - I — 

Qa HSE ae bebe eeebades ca. 70 - 22; © ax 

6 — N.byW.- Kals6 ................. 60 - 2 - 

1'/,—2 miles off mouth of Bordévig... 20—30 - I spec. 

16 miles E.byS. of S. point of Nolsé.. ca. 80 - 4 valves. 

Alkralejte: ime N57 We le milesi. cys.) a ca. 150 - I spec. and 10 valves. 
13 miles W.byS. of Munken.......... ca. 150 - I — - 9g — 


The largest of these shells measures: length 32™., height 31.5™™. 

These shells from Iceland and the Feroes vary greatly in regard to form, sculpture and colour. 
Forbes and Hanley have given the following description which agrees well with our shells: “Some- 
times the surface is otherwise smooth, sometimes there is a marginal belt of narrow and very closely 
disposed depressed radiating costellz; occasionally these latter extend over the whole shell with or 
without the presence of about five principal radiating ribs, which are rounded, generally broad, and 
variable in amount of elevation (var. costata Jeffreys)”.!) In the last variety the margin of the shell 


is sometimes inflexed. 


Distribution. P. tigrinus is distributed along the west coast of Europe from the north of 
Spain to West Finmarken, also over the Feroes to South and South-West Iceland; it goes further 


into the Kattegat. The vertical distribution is given by Jeffreys as 5—18o fm. 


Remarks on FP. tigrinus and P. striatus. 

Pecten tigrinus and P. striatus are as a rule most readily distinguished from one another by 
the hindmost ears in the former being almost rudimentary, but well-developed in the latter; further, 
the radiating ribs in P. striatus are beset with short vaulted spines or prickles, whereas these are 
lacking in P. tigrinus. Sometimes, however, it is not at all easy to separate them, as the posterior 


1) Forbes and Hanley: A history of British Mollusca, II, 1553, p. 286 
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ears in P. figrinus may be fairly large, and the hindmost part of the shell may show a trace of being 
echinated; on the other hand, the number of the spined ribs in P. s¢rzatuws may be limited to two, even 
to one along the anterior edge of the shell, whilst the whole of the remaining part of the shell in 


form and sculpture agrees with P. “grinus. 


Pecten striatus Miiller. 


Pecten striatus Miiller, Zool. Dan. I], 1788, p. 26, Tab. 60, figs.3—5; Jeffreys Brit. Conchol. II, 1863, 
p. 69, Pl. 23, fig. 4. 
Pecten striatus Mérch, Vidensk. Meddel. Naturh. Foren. 1867, p. 98. 
At Iceland the “Ingolf’ Expedition took this fragile species at: 


StS.” W. of iceland) (Brede Bust) ticceqs aor 138 fm. 5.9° C. 4 valves. 
Sb ae ok ee SD Le eee 7 Oke 8s — 
SBT ee eS, See Ae IIo - Soe 
- 65.8. E. of — aye vive eager systole ape asaya tee © Of 721€ 3 spec. & 1 valve. 
Sy Geer capa gegeisbeysnstareecus? Sroletencnne tiers 68 - 7.32° - 1 SG) 
It has later been taken at Iceland at the following places: 
62° r5) Ny. 22°23) Wada ok os 170—114 fm. I spec. and 12 valves. 
G3rO! pa 7 3T! Sten LRGs. 69 - 3 valves. 
(Sh ee me) Ch de es 58 - I valve. 


The largest of these shells is 20", high. 


At the Feroes, where it had already been noted by Morch, P. striatus has been taken at the 


following places: 


Thorshayn, outer roads ..... 12—16 fm. I valve. 
Nolso, deep hole at north end ca. 100 - I spec. 
61740) No, 7240) Wile cats os 135 - I valve. 
16 miles E. by S. of south point 
of Nolsg............. - 80 - 7 spec. and 1 valve. 
Akralejte in N.57W., 12 miles - 150 - 5 valves. 
13 miles W. by S. of Munken - 150 - Bye 


The largest of these shells is 22.5 ™™. high. 


Distribution. /. striatus occurs in the Western Mediterranean (from Sicily) and ranges along 
the west of Europe to West Finmarken in Norway; it goes over the Feroes to South and South- 
West Iceland’). It enters the Kattegat as far as Hellebek and Samso. The vertical distribution is 
given by Jeffreys to be from 5 to 180 fm. 

Regarding its relation to P. tigrinus, see notes under the latter. 


*) The record given by Becher, that the Austrian Expedition has taken the species on the north side of Jan Mayen, 
140150 m. (Osterr. Polarstat. Jan Mayen, 1886, III, p. 68) is undoubtedly based on an erroneous determination. 
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Pecten imbrifer Lovéun. 


Pl. II, fig. 1 (var. mayor) & fig. 2 (var. mzno7r). 


Pecten tmbrifer Lovén, Index Moll. Scand., 1846, p. 31; Dall, Bull. Mus. Comp. Zool. Harvard Coll. XII 


1886, p. 220, PI. IV, fig. 4; Friele & Grieg, Norw. North-Atlantic Exped., Mollusca III, rgo1, p. 8. 
— Pecten mamillatus M. Sars, Christ. Vid. Selsk. Forh. 1873, p. 12. — Pecten Hoskynsi G. O. Sars, 
Moll. Reg. Arct. Norv., 1878, p. 20, Pl. 2, fig. 1; var. major Leche, K. Sv. Vetensk. Akad. Hand. 16, 
No. 2, 1878, p.35; Collin, Dijmphna-Togtets zool.-bot. Udbytte, 1886, p. 453; var. pestecloses 
Verrill, Trans. Conn. Acad. V, 1882, p. 581, Pl. 42, fig. 22. — Cyclopecten pustulosus Verrill, 
Trans. Conn. Acad. X, 1899, p.70, fig. 1 & p.83, Pl. 19, figs. 3, 4; Verrill & Bush, Proc. Unit. 
Stat. Nat. Mus. XX, 1898, p.839, PI. 85, figs.5, 6, 10, 11. — Cyclopecten subimbrifer Verrill 
& Bush, Trans. Conn. Acad. X, 1899, p. 84; Proc. Unit. Stat. Nat. Mus. XX, 1898, p. 840, 
Pl. 85, figs. 8, 9. — Pecten lucidus Nomann, Niederland. Arch. f. Zool., Suppl. Bd. I, r881—8a2, 
No; 10, p. 2; Pl. a, figs.5, 6, 7, 8: 


Pecten Hoskynsi Friele, Nyt Mag. f. Naturvidensk. 24 Bd., 1879, p. 222; Becher, Osterr. Polarst. Jan 


Mayen, 1886, III, p. 68. — Pecten imbrifer Posselt, Medd. om Gronland, XIX, 1895, p. 66; ibid. 
XXIII, 1898, p. 12; Jensen, ibid. XXIX, 1905 (1909), p. 332; Higg; Arkiv for Zoologi, Bd. 2, 1904, 


No. 2, p. 30; var. damellosa Posselt, Medd. om Gronland, XXIII, 1898, p. 13, Pl.1, fig. 1. 


Pecten tmbrifer Nas been taken by the “Ingolf? at: 


DE ys Ors fate Mayen. wae fsicccrt na 86 fm. OL I valve. 

- 116. - - SNe a assis Siete eieiae shin as 371 - —O4° - 3 spec. and a number of valves. 
=) 8053 Werot Wceland yikes ans crea nme cet ane 138 - 59° - ca. 35 spec. 

- O7, - - ee Aa ee ee 450 - 55° - I spec. and 3 valves. 
- 87 - - a Re ne ere rere 110 - I valve. 

- go - - St dregs Sere Sa ies e SLRS wis 568 - 4.4° - 3 valves (fragments). 
- 9. --  - a etclsrt = Pals b.tech, sacks Selon ess 205 - 5.8° - I valve. 

SESS LOWS eae So ba reread omens 170 - 7 valves. 

- 81. - Se nn: Oring rire ene 485 - 6.1° - ca. 65 spec. 

- 54.5. - 3 Ard oh Maia Aa tam Bt 691 - 3.9° - 2 valves. 

- 590 EK - a ee ee 310 - —O.1° - 30— 

ey taow Ne Of the; PeerQeS css. nog acc 5557) 388 - —0O.4° - I spec. 


West Greenland. 


During my cruise with the “Tjalfe” I took P.¢méri/er in Davis Strait at: 


GOr 22 IN WS 72 LO Wied tection as 360 fm. 6 spec. 


The Swedish Expedition of 1871 found it in Umanak Fjord at 397 fm. and in Baffins Bay at 227 fm. 


East Greenland. 


Danish Expeditions have taken P. zmdrifcr at the following places: 


OibScoresby. Sounds e.g. ce eee eesewiae ead 167 fim. 1 valve. 
Morswlads CE) Ord users stoas ate sa" eters ne wate haere ne 50 - I 
— te a fe So 5m aS) oat ares 8, aioe Oe 0 a oe 50—90 = ca 125 spec. 


The Ingolf-Expedition. II. 5. 
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The Swedish Expedition of 1900 took P.amébrifer at: 
S.E. of Pendulum Island (74°35/N.L.)..... 79 fm. I spec. 


Jan Mayen. 
In addition to at the above stations of the “Ingolf”, P.zmérifer has been taken by the Norwegian 
North-Atlantic Exped. at a depth of 263 fm. (bottom-temp. — 03°C.) and by the Austrian Exped. at a 


depth of 75—95 fm. 
Iceland. 


In addition to at the 8 “Ingolf” stations, P.zmérifer has been taken by the “Thor” at: 


O3rO5eIN: les 20074 We lyse es eetereyete 293 fm I spec. and 10 valves. 


G28 7 LOS Or ss aviane fears SOOn =m: I—- - 9 = 


The Feroes. 
As well as N. of the Fzeroes, as noted above, P. 7mébrifer has been taken (by the “Thor”) S. W. 
of the Feeroes, at: 


Gror5/ Nae 9935) We Ls 5-3 ca. 475 fim. 12 spec. and 25 valves. 


Remarks. The specimens to hand of Pecten imbrifer from East Greenland and from Jan 
Mayen differ from the Atlantic specimens (W., S. W. and S. of Iceland, as well as S. W. of the Feeroes) 
in attaining to a greater size, namely 15—22™”. for full-grown specimens, against 1o—12™™. in the 
Atlantic, as also in the fact, that the posterior ears of the shell are relatively large (cf. in Pl. II figs. 
1a, b, c, d, e and f with figs. 2a and b). 

On the whole the Polar Sea form probably reaches a greater size than the Atlantic. The 
specimens brought home by the Dijmphna Exped. from the Kara Sea measure up to 21™™., and Leche 
records the maximum size from the Kara Sea as 22™™.1); Friele and Grieg give 20™", as being not 
uncommon for high-arctic specimens, whereas the species does not become more than 11™. at the 
Norwegian coast. Leche for his specimens found it convenient to set up a var. major; I quite agree 
with this and propose therefore to call the southern, smaller form var. mor. So far as my experience 
goes, the variety major also differs from the more southerly form by having as a rule the posterior 
ears of the shell relatively large (comp. in Pl. II figs. ra—f (var. major) with figs. 2a—b (var. mzn07)). 
I am of opinion, therefore, that the forms mayor and minor represent geographical subspecies, connected 
respectively with the “cold” (or transitional belt to this) and the “warm” area in the deeper regions.?) 

Within each of these subspecies there are numerous modifications in regard to the sculpture 
of the left valve. Posselt (lc) has some pertinent remarks on this point. Whilst Posselt received 
his impressions from “a consideration of the figures cited”, I have been able to observe the transitions 
on the material before me and I may take the opportunity of illustrating these not uninteresting 
conditions by some figures. 


') In the Vega-Exped. Vetensk. Iakttagelser III, 1883, p.452 Leche records the species from the Bering Sea with 
an even greater size, namely 30™™,, but the specimens in question I have had the opportunity of seeing in the Riks-Museum 
at Stockholm, do not belong to this species. 

*) The specimens from St. 59 and St. 143 of the Ingolf, with negative temperatures, are small but seem, to judge 
fom the relatively large, posterior ears of the shell, to be the young of var. major. 
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The lines of growth on the right valve appear as numerous, low and sharp folds, whilst the left valve, 
in addition to similar folds, bears in general radially arranged, pored, small vesicles (PI. I], figs. 1g—h), 
the number of which increases towards the periphery, new ones arising regularly in the interspaces. 

Closer consideration shows, that the vesicles have the lower edge free and that they are simply 
outgrowths of the concentric lamellae. Thus, we may find some specimens, in which the left valve 
in regard to sculpture only differs in the main from the right by some few, distant rows of very 
small, pocket-like outgrowths (PI.IJ, fig. 1a), but generally their number is large (fig. 1b). Other specimens 
have larger and fewer, rather vaulted outgrowths (fig. 1c). In others again the vesicles are so 
broad and flat, that they almost meet one another (fig. re). JLastly, we find in the variety /emedlosa 
Posselt (fig.1f) a form where the vesicles are fused together to concentric, porous wrinkles, formed 
of projecting, down-turned lamellee, which at their lower free margin reach to and rest on the next 
wrinkle; the lamella are in general interrupted and broken, so that only remnants of them remain as 
sharp combs. The vesicular outgrowths are also broken off more or less and their position is then 
shown as a concavity in the line of growth; sometimes almost all the vesicles are rubbed off, so that 
the lines of growth appear like the cogs on a cog-wheel (fig. 1d & ri). Among other variations it may 
further be mentioned, that the upper part of the shell may be almost completely smooth and the 
outgrowths appear only towards the margin, as shown in fig.2a; lastly, fig.2b represents a specimen 
in which the left valve is almost quite smooth. 

I would not have entered so much into detail on these points had not Prof. A. E. Verrill 
and Miss Katherine Bush raised these variations to the rank of species; their Pectenw pustilosus 


and P.subimbrifer are in fact based on specimens such as are represented in my figures 1¢ and 1d. 


Distribution. The form major is an arctic, deep-water form (30—400 fm., perhaps even deeper, 
650 fm."), occurring at East Greenland, Jan Mayen and Spitzbergen, in the Barents Sea and the Kara 
Sea2). The form mzzor is an Atlantic, deep-water form, which occurs in Davis Strait and off the east 
coast of the United States of North America, down to ca. 40° N.L., along West and South Iceland, 5. 
of the Feroes and at the western and northern coasts of Norway. The “Thor” has taken it 5. E. of 
the Feeroes (61°25/ N.L., 4°39 W.L., 210 fm.) and in the North Sea (58°32’N.L., 4°18’ E.L., 147 fm.). How 
far the species goes southwards along the west coast of Europe cannot be stateds), as 2. ibrifer is 


said not to be identical — as assumed earlier — with the Mediterranean-Atlantic 7. //oshynsi Forb..). 


Pecten vitreus Chemnitz. 


Pallium vitreum Chemnitz, Conch. Cab. VII, 1784, p. 335, Pl. 67, Fig.637a. — Pecten witreus G.O. 
Sars, Moll. Reg. Arct. Norv., 1878, p. 21, Pl. 2, fig.5; Jeffreys, Proc. Zool. Soc. 1879, p. 561} 


Smith, Chall. Rep. XIII, 1885, p. 303. — Palliolum vitreum Verrill, Trans. Conn. Acad. X, 


1) St. 192 of the Norweg. North-Atlantic Exped. lies at 69°46'N.1.., 16°15’ H.1., with a depth of 649 fm. and bottom- 
temp. of —o.7° GC, but I have not seen specimens from here. 

2) Leche’s record of its occurrence in the Bering Seais due to an crroneous determination, as shown on p. 26 note I. 

3) Dautzenberg & Fischer record it right down at the Azores (Dragages effectués par IHirondelle et par la 
Princesse Alice; Mém. Soc. Zool. France 1897, T. 10, p. 192). 

+) Cf. Dall, Bull. Mus. Comp. Zoology, XII, 1886, pp. 214 and 220. 
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1899, p. 66, Pl. 18, figs. 6—13. — Pecten abyssorum (Lovén M.S.) G. O. Sars, Moll. Reg. 
Arct. Norv., 1878, p.22, Pl. 2, fig.6. — Chlamys Chapert Dautzenberg & Fischer, Mém. 
Soc. Zool. France X, 1897, p. 190, Pl. 5, figs. 5—8. 

xcten vitreus Posselt, Medd. om Gronland, XXIII, 1898, p. 11. 


This species has been taken by the “Ingolf’ Expedition at: 


SteeS) “Davisrottait sss. aac eh. 420 fin. 3.50. 2 spec. 

- 25. —— i ee ae eee 582 - 33a 3 — and 1 valve. 
SOO mV MOLMCE at zaraes 2 a28. 2k 3 Os 5 One I — - 4 valves. 
- 90. a Sera 508 - 4.4° - 3 valves. 

- 10. Seis eh .. 788 - 25a 7 spec. and 1 valve. 
-  g. Se oe aire ee 205 - 58° - 2 

= 96.) po:aW. Ob Teelands i. . ..% 136 - 6° - 3 valves. 

- §&o. Serene 935 - Ao I valve. 

apavish Sea i 799 - 45° - 2 spec. and 32 valves. 
= 73. a 486 - 55° - a 

= (60) "OOF diceland .< a..ee. nan 589 - 3.9° - 1 — and 6 valves. 
- 68. at Sercinienst neyo 843 - 3.4° - Ss 

- 39. kere Ree 865 - ZS ings 

- 67. SS ee eens 975 - 328 6 — and 3 valves. 
- 40. ae are eee 845 - Sica 16e= 

- 7. FSi Bhieataszona 600. - 4.5° - Me = 

- 46. W. of the Feefoes...... 720 - 2.4° - I = 


The largest of these specimens (from St.25) measures: length 25™., height 25.5 ™™., breadth 


8™.; the second largest (from St. 4o): length To") height 1015 "7; breadth: 75 


Further, P. v¢reus has been taken by the “Thor” at the following places: 


Iceland. 
63°05) Nj; 20°97" "Welw. 5 08s oe 293 fm. I spec. and 5 valves. 
63°12.5'—~— 20°06' — .......... 208 - 7 — = I valve. 
O295 7) FO; SS) =n ae ieee 500. - I — ~- 40 valves. 
62°10.5'—  19°36' — ...... ca. 1000 - Se 
63°21’ — 16°22'— ..... 263—295 - Baines 

Feroes. 
61S. INE, O OU WoL areca 450 fm. I spec. (on spine of Czdarzs). 
61°15’ — 9°35' — ....... ca.475 - 6 — and 17 valves. 


Remarks. Examination of the numerous speciinens at hand has led me to the same view as 


that held by Jeffreys, Norman, Verrill, Friele and Grieg, namely that P. abyssorum (Lovén) 
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Sars is only a variety of ?. vtreus Chemn.!) On the one hand, there are all transitions from the densely 
scaled to the perfectly smooth specimens; on the other, we find specimens which have just as thin valves 
and just as small ears as P. adyssorum in combination with a sculpture such as we find in 7. vfreus. 
Distribution. The investigations of the “Ingolf” show that Pecten vitreus does not enter into 
the “cold” area, but keeps to places with positive bottom-temperature (2.4°—6° C) in the southern part 
of the Davis and Denmark Straits, also south round Iceland over to the Feroes, in 136 to 975 fm.?) 
On the European side the species ranges from Lofoten along the Norwegian coast, 50—650 fm. (Sars), 
into the northern part of the North Sea, ca. 150 fm. (“Thor”) and down into the Skager Rak, ca. 240 
350fm. (“Thor”). Further, it occurs between the Feroes and Hebrides, 229—650fm. (“Lightning”), off 
the west coast of Ireland, France and the Pyrenean Peninsula, go—g94 fm. (“Porcupine”), in the Bay 
of Biscay, ca. 340—895 fm. (“Caudan”), N. of the Azores, 2240 fm. (“Travailleur-Talisman”), at the 
Azores, ca. 445—84o0 fm. (“Princesse Alice”)3), at the Canaries and W. of Morocco and Soudan, ca. 85— 
1100 fm. (“Travailleur-Talisman”), Sargasso Sea, 1650 Im. (id.) as also in the Mediterranean (to Sicily). 
In the Western Atlantic it occurs off Nova Scotia and Newfoundland, 57—400fm. and further south 
as far as Florida, going down to a depth of 1537 fm. off Chesapeake Bay (Verrill). It has also been 
taken off the west coast of Patagonia, 140—q4oofm., at the Philippines, roo—7oo fm. and at the south 


of Japan, 345 fm. (“Challenger”). 


Pecten similis Laskey. 
Pecten similis askey, Mem. Wern. Soc. I, 1811, p. 387, pl. 8, fig.8; Jeffreys, Brit. Conchol. II, 1863, 
on 7 Bless. 65. 


At Iceland the “Ingolf” has taken this species at: 


Si 08. W, of Iceland) ..<..°.°..- 138°im. 50, CG: 8 valves 

- 86. - - — (Brede Bugt) 76 - 6 

BO = TIO - I — 

Se See == eviey (ehaeenie astie LOL “= I spec. and 15 valves. 
OnE = 9 fe ee ee OO. = G07. 3 


The largest of these specimens (St. 98) measure: length 7”™, height 6.25"". 


Further, P. s7mzlis has been taken 5. of Iceland at 


63° 15) N.L., 22° 23’ W. L. 17o—114 fm. Numerous spec. 
as well as at the following places at the Feroes: 

iaksyic eye se ee “LO 15 im: 2 valves. 
Pundingstjord 2... 555. 12—ca. 20 - coarse sand 23 — 
Vestmanhavn ....... 5-6 - fine black sand 2 

61° go’ N. L., 7° 40' W. L. 135 - 5 


1) In his great work on the Mollusca from the “Expéd. scient. du Travailleur et du Talisman” (T. II, 1898, p. 398) 
A.Locard maintains the opposite view. 

2) Posselt records a specimen from Sukkertoppen (almost in the same latitude as St. 25 of the “Ingolf") at 15 
20fm., but the specimen has certainly not been living at this shallow depth. 

3) It can be seen from the figures, that Chlamys Chaper? Dautzenberg and Fischer (lL &) is identical with the 


present species. 
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13 miles S. of Myggenesholm ........ ca. 70 fm. 
g) =) EBuS Emo Bispe. 20. te eee: - 70 - 
6) B= UN by Wino Kalso7 sa osanree 60 - 
16 - KE. by S. of south point of Nolso 80 - 
13) 5-7 YW. bys. of Munken a ates - 150 - 


This pretty 


85 valves. 
ca. 100 valves. 
I spec. 


I valve. 


24. — 


little Pecten was not known earlier from Iceland or from the Feeroes. 


Distribution. Pecfen similis ranges from the Gulf of Aegina through the Mediterranean, from 


Madeira along Europe to West Finmarken and into the eastern Kattegat; over the Feeroes it reaches 


to South and South-West Iceland. 


According to Jeffreys it is also said to occur at Jamaica and 


Korea. The same author gives its vertical distribution at from 2 to 300 fm. 
Pecten groenlandicus Sowerby. 
Pecten vitreus (non Chemnitz) Gray, Parry’s first voyage, 1820, Suppl. to App. p. 245. — Pecten groen- 


landicus Sowerby, Thes. Conch. II, 1842, p. 57, Pl. 13, fig. 40; Sars, Moll. Reg. Arct. 


Norv. 1878, p. 23, Pl.2, fig.4. — Camptonectes groenlandica Verrill, Proc. Unit. Stat. Nat. 


Mus., XX, 1898, p. 837, Pl. 85, fig. 7. 


Pecten gronlandicus Moreh, Rink’s Gronland, 1857, p. 94; Medd. Naturh. Foren. 1868, p. 226; Arctic 


Manual, 1875, p. 133; Rink’s Dan. Greenland, 1877, p.442; Friele, Nyt Mag. f. Naturvidensk., 


24 Bd., 1879, p. 


222; Becher, Osterr. Polarst. Jan Mayen, III, 1886, p- 69; Posselt, Medd. 


om Gronland, XIX, 1895, p. 65; ibid. XXIII, 1898, p. 95 Hagg, Ark: f. Zoologi, 1904, Bd. 2, 


No. 2, p. 28; Jensen, Medd. om Gronland XXIX, 1905 (1909), p. 331. 


The “Ingolf” has taken this species at: 


DaVisithaits sn epee 
8S. of Jan Mayen.... 


Irgg fm. 
86 - 
Sf 


N. of Iceland...... 293 - 


- © © © were Ig4 - 
— ee 44 - 


170 - 


2 valves. 
Numerous spec. 
I valve. 

3 — 
17 — 

3 — 
20 — 

Tee jo 

4 spec. 
6 valves. 


rN) 
| 


. and a number of valves. 


H WwW 
n 
Ino} 
@ 
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West Greenland. 


At the northern part Pecten groenlandicus has been taken by Swedish Expeditions in Umanak 


Fjord and in Baffins Bay, 12—22 


American side it is known right up to 81°41’ N. L. (Discovery Bay). 


East Greenland. 


7 fm., by the Fox Exped. in Melville Bay and at Cape York. On 


Here P. eroenlandicus has been taken both by Danish and by Swedish Expeditions at 
8 : ; | 


following places: 


Off Angmagsalik...... 
Nasi tisdale sures cseca: 
@Odesitndees equate vewes 


Cape Dalton. 
Off Henry Land 


Aihara Sfobaiska ayy Gayo 


Hekla Havn. 
Hurry Inlet .. 


Lei Kexeauboter dGal (6 aan cen 


Mouth of Forsblads Fjord 


Forsblads Fjord... . 
Cape Borlase Warren . 
Sabine Island. 

9. E. 
5. E. 


of Hvalros Isiand . . 


of Pendulum Island. . 


25—40 fm. 
30—50 - 
OTe. 
g—II - 
ca. 20 - 
ca. 3 - 
3-11 - 

IO - 

118 - 
i4— 3 = 
go—50 - 

To) = 
42—53 - 

Xs 


clay. 


stones with alge. 
clay with small stones. 


stones. 


clay. 


red clay. 


clay with sharp stones. 


Laminaria. 


mud and stones. 


4 


spec. 


fragment. 

valve. 

spec. and 1 valve. 
20 spec. 

50 _ 

valve. 

7O spec. 

spec. 


Numerous spec. 


2 


spec. 


It has thus been found at many places over the distance from 65°35’ N.1. to 74°35’ N.L. 


reaches the considerable size of 28.5". (Forsblads Fjord). 


Jan Mayen. 


the 


the 


and 


According to Friele P.groenlandicus is common at a depth of 30—r100fm.; the Danish Exped- 


ition of 1900 took over 300 living specimens at a depth of 55 fm. and on ooze bottom, and the “Ingoif”, 


as mentioned, found numerous specimens at a depth of 86 fm. on muddy bottom; the Austrian Exped. 


also dredged up numerous specimens. 


It reaches a length of 22™. 


Iceland. 


In addition to the “Ingolf” stations mentioned, 7. grocrvdandicus has been taken at the following 


places by Danish Expeditions: 


smiles E. of Seydisfjrdr (east coast) 
6—7 miles N. of Borgarfjérdr (N. W. coast) 


N. E. of Langanes (N. W. coast) 


135 fm. 


85 - 


7O - 


I 


spec. 


1 fragm. (on tube of Onzphes). 
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Also on the S. coast of Iceland at: 
63° os INA 2027 Wiellyseetr nicer 293 fm. Numerous spec. 


62°57’ - TOS Sw — te nates 500 - 12 spec. & 23 valves. 


Feroes. 


P. groenlandicus has been taken off the islands at: 


Gaems ING OnsS) Weleanc ceteris 270 {m. 2 spec. 

C2203 MAIO p20 Me aceronmtas « 275 - 1 — & q valves. 
OxoTs! =" OP 35) 6 ae we ca. 475 - ca. 150 spec. 

Gre 7 ce Or 30 ha es eee 440 - 10 spec. & 19 valves. 


Distribution. Pecten groenlandicus occurs further at Spitzbergen (30 —260fm., Norweg. North- 
Atlantic Exped. and others), Finmarken (30—150 fm., Sars), in the Barents Sea (7—250 fm., “Will. 
Barents”) and the Kara Sea (5—125{m., “Dijmphna”, Leche) as also in the Siberia Sea as far as to 
116° E.L,. (15 —36fm., “Vega”). It has not been met with in the Bering Sea, and it is therefore doubt- 
fully circumpolar. On the other hand, it occurs in the arctic seas N. of America, in the western part 
of Davis Strait, as well as off Newfoundland (130—224fm., Verrill). In high-northern seas it is one 
of the most frequent Molluses and occurs in such incredible numbers, that the trawl can take it sometimes 
by hundredweights (cf. Krause, Mollusken von Ostspitzbergen, Zool. Jahrb. Abth. f. Syst. 6. Bd., p 341). 

Apart from its arctic distribution P. evoenlandicus has also another, in the Atlantic. As shown 
above, it has been taken in the Atlantic S. of Iceland and S. of the Feeroes; Jeffreys records it from 
the waters N. of the Hebrides (542 fm.), W. and S. of Ireland (257—517fm., “Lightning” and “Porcu- 
pine”); the “Thor” has taken it off the Channel (625- 670 fm.), the “Caudan” in the Bay of Biscay 
(soo and 740fm.), the “Travailleur” and “Talisman” also in the Bay of Biscay (365—610 fm.) and N. of 
Spain (570—625 fm.), the “Josephine” between the Azores and Gibraltar (550fm.), the “Travailleur” and 


“Talisman” W. of Morocco and W. of Soudan (410—05 fm.). 


Remarks. In high-northern regions P. groenlandicus reaches a considerable size; at E. Green- 


land, we have heard, it becomes up to 285™™. long, at Jan Mayen 22™™., in the Kara Sea 28™™.1), at 


3S) 

Spitzbergen even 32.5™™.2). In comparison with these sizes all my specimens from the true Atlantic 
are very small; the largest is only 10.75™™. I believe therefore, that the P. groenlandicus living in the 
Atlantic is a dwarf-form. With this agrees also Locard’s remark regarding the specimens taken by the 
“Travailleur-Talisman”, that they belong to a var. mznor3) and Jeffreys’ statement that the specimens 
taken by the “Porcupine” Exped. off the British Isles were “young only”4); I believe, that the species in 
the warm Atlantic is already full-grown at a size, which in the Polar Sea would still be considered young. 
‘\s it is still constantly stated, that the left valve is considerably larger than the right, I may 


say J.Collin is perfectly right when he writes (l.c, p.452): “in most .... the valves are of the same 


*) Collin has introduced the term var. mayor for specimens from the Kara Sea; Dijmphna-Togtets Zool.-bot. Ud- 
bytte, 1886, p. 452. 
N. Knipowitsch: Zool. Ergebn. d. russ. Exped. nach Spitzbergen. Moll. und Brachiop. I, p.79; Ann. Mus. Zool. 
St. Pétersbourg, T. VI, rgor. 
3) Expéd. scient. du Travailleur et du Talisman; Moll. Test. II, 1898, p. 399. 
4) Proc. Zool. Soc., 1879, p. 560. 
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size, only in a few does the margin of the left valve extend a trifle beyond that of the right, without 
however bending over it” and p.453 (under Pecten Hoskynsi Forbes var. mayor l,eche): “in all very 
thin-shelled Pecfen-forms the weakest valve gives way at the edge, when the animal retracts strongly 
on dying, thus producing the characteristic concavity, which runs concentrically with the margin of the 
shell, the sculpture markings on the right valve giving this a greater firmness”. 

In his diary written on the Danish East Greenland Expedition of 1900, the young zoologist 
Soren Jensen, since dead, entered the following observations regarding 7. groenlandicus: “.... this 
small bivalve is able to swim when fully-developed. It opens and shuts the valves, beating the 
water out during the latter process with considerable force and thus moving backwards through 
the water. The specimens which lay on the bottom of a glass with water, could in this way “gape” 


their way right up to the surface”. 


Pecten frigidus Jensen. 
Pl. I, figs. 7a—f. 


1876. Pecten fragilis Jeffreys, Ann. Mag. Nat. Hist. (4) XVIII, p. 424 (partim). 

1877. P. fragilis Friele, Nyt Mag. f. Naturvidensk., 23 Bd., 1877, II, p. 2. 

1879. P. fragilis Jeffreys, Proc. Zool. Soc. Lond., p. 561 (partim), Pl. 45, fig. 1 ad dextram. ') 

1879. P. fragilis Friele, Catal. d. auf d. norw. Nordmeerexped. bei Spitzbergen gef. Mollusken; Jahrb. 
Deutsch. Mal. Gesellsch. VI, p. 264. 

1901. P. fragilis Friele & Grieg, The Norwegian North Atlantic Exped. Zool. Mollusca III, 
1gor. p.8. 

1902. FP. bescayensis Friele (non Locard), Moll. d. ersten Nordmeerfahrt d. Fischereid. “Michael Sars” 
1900; Bergens Museums Aarbog 1902, No. 3, pp. 3, 15 & 17. 

1904. LP. frigidus Jensen, Vidensk. Medd. fra den naturhist. Foren. i Kbhyn. 1904, 2 305 (cum fig)). 

1904. P. fragilis Hagg, Arkiv for Zoologi, Bd. 2, 1904, No. 2, p. 30. 

1905. P.frigidus Bavay, Mém. de la Soc. Zool. de France, T. XVII, 1905, p. 189, Pl. 17, fig. 4. 


The shell a little higher than long, irregularly suborbicular, with the anterior and lower 
margins forming together a semicircle and the posterior margin sligthly arched or almost straight, 
compressed, the right valve flatter than the left, translucent silvery white. The valves very thin, 
fragile, with concentric folds, to the number of about 12 in the adult, broad in the middle of the 
shell, narrowing towards the lateral margins, with numerous fine, elevated, radiating strive. The 
auricles small, unequal, the posterior the smallest, faintly marked off from the shell, the anterior 
distinctly marked off from the shell, the left triangular, the right with an acutely angulated sinus for 
the byssus. Hinge-margin straight, pit for the cartilage very small, triangular; the internal surface 
shining. Length 27", height 29™™., breadth 6.5 ™”. 

Distribution: The ice-cold depths of the Norwegian Sea, from Spitzbergen down towards 
Iceland, the Feeroes and Shetland, 579—1539 fm. 


‘) The figure to the left represents, so far as the contour is concerned, the same valve seen from the inside, but 
provided with a form and sculpture as if seen from the outside. 


on 


The Ingolf-Expedition. II. 5. 
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This species has been taken by the “Ingolf” at: 
St agit ste Salt! aatacratis tvs aupeet- oxi Sata ate 729 fm. —o0.8° C. Fragments of 2 valves. 
Seaton cincwad sed uen vor pO amos UC dnoOSE eur 1309 - —I ° - 8 spec. and some fragments. 
So ERT aed rete tee se ras cVansoeta tant teeta eats stateeeis etal 1003 - —I ° - 6 spec. and ca. 14 valves. 
Ey ARS pe Senn adriper Gas ant Sea ches ae mo 1060 - —I ° - IO spec. and ca. 50 valves. 
SION OP: Swept teet enti Ae cs chs calcts shoud) cleo ones shotayete 1267 - —I.1° - Fragment of 1 valve. 
SAP TTC tees Pa peers sors ee a ee Siete IOIO - —I ° - 25 spec. and ca. 20 valves. 
5) UNdGd nda ddae tuo oul ee soo mmC Are pan abe 860 - —0.9° - I spec. and 14 valves. 
SACO Lo Acs caer DEE on Otic ma T.o te 885 - ih 3 — - Ca. 20 valves. 
=4 [MET OM sats selch.aess ere cloaks sleuchel te ohe sche cto N ote 781 - —0.8° - 4 — 
SL O2 ey econ tersis cpaseteqarateneta oe Samer terecseet as 750 - —0.9° - ca. 25 valves. 
Sa liOn Wen hn td oor Aono A Omia oud oan coe 579 - —0.6° - I spec. 
SOO ir nite oe een Cee | Sumo ecrapra dicate c 957 - —I.I° - ro spec. and ca. 80 valves. 
STO 2 ts Meee ees oor rene aioe ater + 762 - —o0.8° - 3 — - 2 valves. 
These 13 stations all lie between Jan Mayen, Iceland and the Feroes, with depths of 579— 
1309 fm. and bottom-temperature of —o.6°——1.1° C. According to Friele and Grieg (lc) it was 


taken at 12 of the stations of the Norweg. North-Atlantic Exped. from Spitzbergen down towards the 
Feeroes and Shetland; the depths varied from 658—1539 fm., the bottom-temperature from —1°——1.6° C. 
It was also found again in 1900 by the “Michael Sars” N. of the Faeroes, at a depth of ca. 1100 fm. 
and with a bottom-temperature of —1.12°C. (according to Friele, lc. 1902), likewise in 1900 by the 
Nathorst Exped. between Greenland and Jan Mayen (72°42'N.L., 14°49'W.L.) and at depth of ca. 
1050 fm. (19 spec.). Lastly, the “Thor” in 1903 took 3 shells off N.E. Iceland at 66°19’ N.L, 10°45’ W.L,, 
766 fm., bottom-temp. —0.95° C. 

Pecten frigidus must be considered the most characteristic Bivalve of the ice-cold depths of 
the Norwegian Sea, both in regard to size of individuals and numbers. 

The variation is fairly small, being confined to some changes in the strength of the radiating 
strie and contour of the shell. As a rule the shell is a little higher than long (PI.I, figs.7a & b), 


sometimes the two dimensions are approximately equal (Pl. I, figs. 7¢ & d). The specimens figured measure: 


Height Length 
ZRoN sy Et 201533 
27. Oz 26.5) = 


Quite small specimens have the ears of the shell comparatively enormously large, as is shown 
in fig. 7f, which represents a specimen 2™™. long. Even in the full-grown the ears of the shell may be 
of slightly different size (cf. figs.7a & b with figs. 7c & d), but are yet on the whole comparatively very 
small, by which means the species is distinguished from the nearly related P. pudicus Smith and 
P.undatus Verrill and Smith (see p. 36). 

Pfrigidus, as indicated in the diagnosis, is not exactly symmetrical and it obviously rests on 
the flattest (right) valve, as this is always “clean”, whereas the left valve is covered with Foraminifera, 


worm-tubes, Scalpellum ete. 
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Remarks on “Pecten fragilis Jeffreys” ". 

As I find myself able to clear up the obscurity which has hitherto rested over this species of 
Jeffreys, I take this opportunity of making a few remarks in this regard. 

Pecten fragilis was founded by Jeffreys in 1876 (Ann. Mag. Nat. Hist. (4) 18, p. 424) for a 
species taken by the “Valorous” Expedition in the North Atlantic, between Ireland and South Green- 
land, at depths of 1450, 1750 and 1785 fm. At the same time Jeffreys reports, that the Norweg. 
North-Atlantic Exped. had taken the same species during its cruise of 1876, at 1000—1500 fm.; this 
latter information must have come through H. Friele (of Bergen), to whom the working up 
of the Mollusca of the Norwegian Expedition was entrusted, sending Jeffreys a specimen of 
this Pecten of the northern ocean, which the latter has identified as belonging to his North Atlantic 
species. 

In 1879 Jeffreys again mentions Pecfen fragilis, in the report on the Mollusca collected by 
the “Lightning” and “Porcupine” Expeditions (Proc. Zool. Soc. Lond. 1879, p. 561), a specimen having 
been taken by the “Porcupine” in 1869 off the west coast of Ireland in 4z0fm. On this occasion two 
figures of the shell are given (l.c. Pl. 45, fig. 1). 

In the same year Friele stated, that P. fragilis Jeffreys was common over the whole of the 


deep “cold area” from the Feeroe-Shetland Channel to Spitzbergen. 


On comparing the “fragile” Pecten found by the “Ingolf’? Expedition in great depths in the 
“cold area” with the FP. fragilis J effr. figured in the Proc. Zool. Soc. 1879, Pl. 45, fig.1 fo the right, it was 
evident to me, that it must be the same species, and that fig.1 fo ¢he left on the same Plate must 
have arisen from the artist turning the right valve round and publishing it as left valve, as it has 
the auricular sinus (for the byssus) and is on the whole a copy of the right valve. 

I had some doubts, however, as to how far the figure to the right had really been drawn 
from one of the original specimens of the “Valorous” Expedition, as it is stated regarding these in 
Jeffreys’ paper of 1876: “Fragments only”; nor could I believe, that the specimen of the “Porcupine” 
Expedition had served as basis for the figure, as it is designated “young”, whilst the figure in question 
represents a fairly large specimen. To still further increase the confusion, it is stated in Jeffreys’ 
diagnosis of 1876: “the lower valve has a few slight concentric ribs, but no longitudinal striz”, which 
does not agree with my specimens from the depths of the Norwegian Sea (nor with Jeffreys’ figure) 
and “ears .... equal in size”, which does not agree either. 

I had my suspicions, therefore, that the figure in the Proceedings of the Zool. Soc. had been 
drawn from a specimen from the deep arctic basin, sent to Jeffreys by Friele. I therefore asked 
Dr. A.C. Johansen, who was at that time studying at the British Museum in London, to examine 
into this matter, and through the friendly assistance of Mr. E.A. Smith, the Director of the Malacol- 
ogical Department, Dr. Johansen was able to send me the following information. 


From the “Valorous” Expedition there were only rather poor fragments of “Peclen /ragules 


1) These remarks are a translation from my earlier article, written in Danish, on /ecfen /rigndus l. c.). 
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Jeffreys”, of which a couple of very small pieces show similar characteristic, concentric folds which 
mark the Pecten of the Norwegian Sea, whilst others and larger pieces obviously belong to 
another type. The specimen from the “Porcupine” Expedition is entire, but only ca.1o™™, long, — 
Under the name of P. fragilis, further, there were found a right and a left valve from the waters of 
Spitzbergen, sent by H.Friele, but the left valve was in pieces; these valves proved to be comp- 
letely identical with a specimen from the “Ingolf”? Expedition, which I had sent Dr. Johansen for 
comparison. 

The explanation of the matter is now quite clear; Jeffreys has identified the fragments from 
the “Valorous” Expedition with the deep-water Pecten taken by the Norwegian North-Atlantic Ex- 
pedition a year later; the diagnosis has been based on the specimen from the deep basin of the Nor- 
wegian Sea, but as the left valve of this specimen was in pieces, Jeffreys has made use of the 
larger fragments from the “Valorous” Expedition; these belong, however, to quite a different type, 
obviously without striation, since they reminded Dr. Johansen of P. groentandicus — from this has 
come the passage, which has caused so much trouble to authors: “the lower valve has .... no longit- 
udinal strie”. Later, in the paper of 1879, Jeffreys’ artist has replaced the fragmentary left valve 
in another way, namely, by placing the right valve on its convex side, taken its contour and furnish- 
ing it with a sculpture, as if it was seen from the outer side. I need not refer to the manner in 
which other authors have sought to explain the difficulties caused in this way. 

It is not at all certain, therefore, that the fragile Pecten of the Norwegian Sea with concentric 
folds is identical with the North Atlantic P./ragilis Jeffreys from the “Valorous” Expedition; on the 
contrary, I feel convinced, that there are two species, nearly related yet distinct, and for the following 
reasons. 

From the Western Atlantic off the United States (37°38’40" N.L,., 73°16'30" W.L,., 1423 fm.) 
Verrill and Smith have described a Pecten undatus, which agrees in all regards with the Pecten 
of the Norwegian Sea except that ‘he ears of the shell are considerably larger, for which reason it 
must be considered a different species from the arctic deep-water form. It is more reasonable to 
conclude, therefore, that the fragments of the Atlantic P. fragilis J effr. from the ‘“Valorous” Expedition 
and the small specimen from the “Porcupine” belong to the same species as P. wvdatus Verrill & 
Smith than to the species living in the deep water of the Norwegian Sea under quite different 
physical conditions. For this reason I have given the form from the Norwegian North-Atlantic and 
“Ingolf’ Expeditions a new name: /r7gzdus, meaning, that it lives at temperatures which are constantly 
under 0° C. 

In the same year (1885) in which P. wzdafus was founded, E.A.Smith described a Pecten 
pudicus from the Southern Ocean E. of Marion Island (46°46'S.L., 45°31’ E. L., 1375 {m.), which likewise 
shows a great resemblance to my form from the northern cold area, but has in common with 
P.undatus the relatively large ears and will perhaps on direct comparison prove to be identical with 
the latter. 

‘ecten (Llyalopecten) dilectus Verrill & Bush from the east coast of North America, 1813 fm., 


will also probably prove to belong to P. wdatus as its younger developmental stage. 
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If these suppositions prove to be well-founded, the synonymy of the Atlantic form will then 
be as follows: 
Pecten undatus Verrill & Smith». 

1876. Pecten fragilis Jeffreys, Ann. Mag. Nat. Hist. (4) XVIII, p. 424 (partim). — Northern Atlantic 
(between Ireland and Greenland), 1450—1785 fm. 

1879. P.fragilis Jeffreys, Proc. Zool. Soc. Lond. p. 561 (partim) (non PI. 45, fig. 1). — W. of Ireland, 420 fm. 

1885. /.undatus Verrill & Smith, Trans. Conn. Acad. VI, p. 444, Pl. 44, fig. 21. — Off Virginia, 
1423 fm. 

1885. LP. pudicus KE. A.Smith, Chall. Rep. XII, Lamellibranchiata, p. 302, Pl. 21, fig. 8. — Southern 
Ocean FE. of Marion Island, 1375 fin. 

1888. P. discayensis Lrocard, Contrib. & la faune malacologique frangaise, XI Monogr. des esp. app. 
au Genre Pecten, p. 144. — Bay of Biscay, “zones profondes”. 

1897. Chlamys (Pseudamussium) pudica Dautzenberg & Fischer, Mém. Soc. Zool. de France, 10, 
p- 191. — Azores, 1846 fm. 

1898. Pecten Biscayensis Locard, Expéd. scient. du Travailleur et du Talisman, Moll. Test. II, p. 4oo. 
— N. of Spain, 1353 m.; off Santander, r960m.; W. of Soudan, 2635 m. 

1898. Hyalopecten dilectus Verrill & Bush, Proc. Unit. Stat. Nat. Mus. 20, p. $36, Pl. 97, fig. 9. — 
Off Marthas Vineyard, 1813 fm. 

1899. //. dilectus Verrill & Bush, Trans. Conn, Acad., X, p. go. 

1899. //.aundatus Verrill & Bush, ibid, Pl. 18, fig. 5. 


To this species I refer a fragment of a left valve, taken by the “Ingolf” at 


—C 


St. 18. Entrance to the Denmark Strait........... If35 im. 2:07 C. 


Pecten maximus Linné. 


Ostrea maxima inne, Syst. Nat. ed. 12, 1, 2, 1767, p. 1144. — Pecten maximus Jeffreys, Brit. Conchol. I 


) 


1863, p. 73, Pl. 24. 


A fragment, ancient in appearance, of a large valve (the ventricose right valve) was obtained 
by me in the dredge on Faroe Bank (60°55' N.L., 8°56’ W.1..) at a depth of 69 fm. 
Distribution. The Western Mediterranean?) and along Europe from the Canary Isles and 


Madeira to Scotland, Southern Norway, Skager Rak and Bohusl/in. 


Amussium lucidum Jeffreys. 


Pl. II, figs. 3a—c. 


Pleuronectia lucida Jeffreys, in Wyville Thomson’s Depths of the Sea, 1873, p. 464, fig. 78.5) 


/ / 


Amusstum lucidum Jeffreys, Ann. Mag. Nat. Hist. (4) XVIII, 1876, p. 425; Jeffreys, Proc. 


1) The name Pecten fragilis Jeffreys cannot be taken into consideration, as on the one hand, as shown, it embraces 
heterogenous forms, on the other it has been used, as Locard has shown, both by Chemnitz and by Montagu for other 
species. More doubtful is the question between the names wadatus and pudicus, as they were brought into use in the same year, 

2) Cf. Monterosato: Revision de quelques Pecten des mers d’Kurope (Journ, de Conchylologie, 1899, Nr. 3, p. 4). 

3) Dall is of opinion, that only the figure to the left represents <1. /wcidwm, whereas the figure to the right (b) is 
of another species, namely 4. Pourtalesicanum,; Bull. Mus. Comp. Zool., vol. XII, No. 6, p. 211. 
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Zool. Soc. 1879, p. 502; Smith, Challenger Report XIII, Lamellibranchiata, 1885, p. 317, Pl. 24, 
fig. 2; Fischer & Dautzenberg, Mém. Soc. Zool. de France, 10, 1897, p. 193; Locard, 


Expéd. scient. du Travailleur et du Talisman, Moll. Test. II, 1898, p. 406. 


The shell slightly oblong-orbicular, the anterior margin more strongly curved outwards than 
the posterior, which slopes fairly steeply down towards the ventral margin, compressed, the right 
valve flatter than the left, somewhat translucent, glistening. The valves thin, the left almost smooth 
or only with the margin provided with more distinct, concentric lines, the right valve on the other hand 
with strong, rather dense, slightly elevated, concentric striz. Beaks small, little prominent, least on the right 
valve. The ears well-developed, the posterior a little smaller than the anterior, with lamellz-like lines 
of growth; the anterior ear on the right valve with a small sinus at the base. The hinge-margin straight, 
cartilage-pit small, triangular. The internal surface shining, with 1o—r5 elevated radiating ribs, 
translucent on the outer side as milk-white stripes. Height 8.5™™., length 9™™, breadth 2.3 ™™. 

It has been taken by the “Ingolf Expedition at 


S10, DenmarkeStrait?. (2. .0: ae FOS 11s WB5Ge Cece toe eee I spec. and 10 valves. 


The above diagnosis, which is based on the specimens of the “Ingolf” Expedition, agrees on 
the whole with that given by Jeffreys in Ann. Mag. Nat. Hist. (1876). A couple of small differences, 
I believe, can be satisfactorily explained. For example, Jeffreys gives the number of radiating ribs 
as 9, but the figure in Thomson’s book shows 10; further, Edg.Smith found 11 on two shells pres- 
erved in the British Museum and 14 usually on the “Challenger” specimens. Jeffreys says nothing 
as to a byssal sinus in the anterior ear of the right valve, but that such is present can be seen in 
the figure given by Edg. Smith. 

Distribution. Amussiwm lucidum has a wide distribution within the northern and_ tropical 
Atlantic"): off the entrance to the Denmark Strait, 1450fm. (“Valorous”); 49°27’ N.L,., 13°33’ W.L,., ca. 
rroo fm. (“Thor”); N. and W. of Spain, 580—1100 fm. and N. of the Azores, 2240 fm. (“Travailleur”, 
“Talisman”); the Azores 1000 fm. and 725—1010 fm. (“Challenger’, “Princesse Alice”); W. of Morocco 


and W. of Soudan, 500—1385 fm. (“Travailleur”, “Talisman”); off Pernambuco in Brazil, 675 fm. (“Challenger”). 


Limidae. 


Lima loscombii Sowerby. 
Lima loscombu Sowerby, Genera .... of shells, 1820—24, Lima, fig.4; Jeffreys, Brit. Conchol. 
II, 1863, p. 85, Pl. 25, fig. 4. 
At the Feeroes, where it has not been known earlier, the species has been taken in recent 


years at the following places: 


16 miles E. by S. of south point of Nolso....... ca. 80 fm. I valve. 
13 —  W.by S. of Munken.............. i iets Dae ESOS I — 
BOP 55 Nada 8P 50) WV dle mutase ata tue oc ae ee 69 - t= 


') The form from the Southern Ocean referred by Jeffreys (l.c. 1879) to A. lucidum as a variety (strzata) has been separ- 
ated by Edg. Smith (lc, p. 316) as an independent species: A. meridionale, 
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The largest of these shells (from the last-mentioned locality) measures 17 ™™, 

Its distribution extends from Lofoten along Europe and Africa as far as the west coast of 
Soudan, also into the Mediterranean to the Aegean. From the Skager Rak it goes into the south- 
eastern Kattegat. 

G.O.Sars gives its vertical distribution as from 5—100fm., Jeffreys from 5—205 fm. Yet it 
is stated, that the “Porcupine” has taken it at great depths (4, 5 and 6 hundred fm. on the line Fal- 


mouth-Gibraltar, in the Mediterranean even at 1456 fm.). 


Lima excavata Fabricius. 


Ostrea excavata Fabricius, in Schroter’s Naturgeschichte, II, 1780, p.117. — Lxcavata Fabricit Chem- 
nitz, Conch. Cab., VII, 1784, p. 355, Pl. 68, fig.654. — Lima excavata Jeffreys, Proc. Zool. 
Soc., 1879, p. 564; Sars, Moll. Reg. Arct. Norv. 1878, p. 24, Pl. 3, fig. 1; Locard, Expéd. scient. 
du Travailleur et du Talisman, Moll. Test. II, 1898, p. 4o9. — Radula (Acesta) excavata 


Dautzenberg& Fischer, Mém. Soc. Zool. de France, X, 1897, p. 186. 


This beautiful species has been taken by the “Thor” at 3 places S. of Iceland, namely at: 


O2E05\ Nally, 20:7) Walle cee cose asus: 293 fm. 1 valve and some fragments. 


OBOT 25 Nel 20200 Wile oe cress epee 268 - 4 spec. and 7 valves (height 27.5—87™".), along 
with a quantity of Ocwdlina. 


Goro TUN Is 0°22) We Leta te sha 263—295 - 1 spec. (height 56 ™"), along with living 
Oculina (Lophelia) prolifera. 


Although these specimens attain to a very considerable size (87"™.) they are yet far from the 
maximum size of the species; Sars gives the size of Norwegian specimens as “almost equal to a 
palm of the hand”, and our Zoological Museum possesses specimens from the Trondhjems Fjord up 
to a: Size“of 160 ™™. 

Distribution. Zima excavata is best known from Norway, especially from Hardanger Fjord. 
G.O. Sars (lc) ascribes to it the following distribution: West Finmarken, Lofoten and West Norway, 
150—4o0fm.; to this O. Nordgaard adds the following remark: “On our coast the species is limited 
to the great fiord depths with their particularly constant temperature and salinity (6—7°C, about 
35 °/oo) As the Vest Fiord is the most northern of the principal fiords where these physical condit- 
ions prevail, I am inclined to think that the mention of this species from Finmark must be a 
mistake. The northern limit should be looked upon as Lofoten, until there is definite information 
that it is distributed still further northwards.” ') 

Lovén?) records it from Bohuslin, without stating however whether living specimens were 
obtained. 

Further information regarding this species is given by Jeffreys (lc); the “Lightning” took 
it N. of the Hebrides, 189 fm. (“A hinge and a part of the valves, quite fresh and united by the cart- 
ilage. Perhaps taken by a fish on the Norwegian coast, and carried out to sea” (1), and the “Porcupine” 


1) Nordgaard: Hydrogr. and biolog. investig. Norwegian Fiords, 1905, p. 175- 
2) Ofvers. Kgl. Vetensk.-Akad. Férh. 3, 1846, p. 186. 
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obtained it at three stations off the S.W. coast of Portugal, 292—718 fm. (“Fragments of old and 
young specimens. Semifossil?”). 

Next, it is mentioned by Dautzenberg and Fischer (l.c.) from the Azores, 595—900 fm. and 
by Locard (lc) W. of Soudan, 335—1380 fm. *) 


It is found as postglacial fossil in Norway, up to a size of 160 ™".?) 


Lima gwyni Sykes. 
Pl. II, figs. 4a—e. 
Lima elliptica Jeffreys, Brit. Conch., II, 1863, p. 81; V, 1869, p. 169, Pl. 25, fig. 2; Proc. Zool. Soc. 1879, 
p- 563; Locard, Expéd. scient. du Travailleur et du Talisman, Moll. Test. II, 1898, p. 418. — 
Lima gwynt Sykes, Journ. of Malacol., X, 1903, p. 104. 
The “Ingolf? has taken this species at: 


SEG. (9, of Iceland, oie cise ase go fm. I valve. 
=81, 19. Wot Iceland)... 2e meee 485 - I — 


Further, it has been taken at Iceland at the following places: 


GgerS ING T2223) Wisli. spss ncsiseensases ee 114—170 fm. Ir valves. 
3018) eR O! TSS. PIER sat heats oe 04 - I valve. 
Westinatinaeyjarn i. 165 o.t)on cms taseele- 68—70 - 2 valves. 
OBE T Foe ING e178 Ole WedlassaveyMotetstot st sneus clea retet 87 - black sand with shells and stones. I valve. 


These localities all lie off the south coast. The largest shell measures 13.5™™. One of the 
shells from Vestmannaeyjar comes near to the variety /evzuscula, the ribs being almost lacking. 


At the Feroes it has been taken at: 
61-9 NEL, 7°54! Ws litac.cen aoe ee eee 180 fm. 2 valves. 


The largest of these valves is 11 ™™. high. 


Distribution. This species reaches from Lofoten along the west coast of Europe into the 
Mediterranean to the Aegean; according to Jeffreys it is also said to have been found at Newfound- 
land and the northern Japan; the same author gives its vertical distribution as from 6—4oo fm. 

Lima gwynt has not earlier been recorded from Danish waters; in reality however it has been 
taken in the Kattegat, namely, a specimen at Trindelen as also a specimen and a valve in the neigh- 
bourhood of Fladen, 13!/,—29 fm., but an erronous determination placed it under Z. swbauriculata Mtg.3) 

Synonymy. With regard to the designation of the species the following information may be 
quoted from Sykes4): “In 1863 Jeffreys described (Brit. Conch. vol. II, p.81) a shell from the British 

) At the place cited Jeffreys also ascribes it a distribution to Patagonia and Japan, but in Zool. Chall. Exp., Part 
XXXV, 1555, p. 290, E.A.Smith refers the specimens in question to the nearly related species Zima goliath Sow. 

2) P.A. Oyen, in Archiv f. Math. og Naturvidensk. Bd. XXX, Nr. 3, 1909, pp. 33—37- 

C. G. Joh. Petersen: Om de skalbgerende Molluskers Udbredningsforhold i de danske Have indenfor Skagen, 


1885, p.122, and: Det vidensk. Udbytte af Kanonbaaden “Hauch”s Togter, 1893, p.66. — Only one of the shells mentioned, 
namely that from No 39, belongs to Z. subauriculata, 


1) B.R.Sykes: On the Name Lima elliptica. The Journ. of Malacology, vol. X, 1903, p. 104. 
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Seas under this name /Z. elliptica7. Unfortunately the name had been used in August 1861, by 
Whiteaves (Ann. Nat. Hist. ser. 3, vol. VIII, p. 146) for a fossil from the “Corallian Oolithes of Ox- 
ford”. Under these circumstances, as I am unable to trace any other name applicable to the recent 


shell, I propose to name it Lema gwynt, nom. noy.” 


Lima hyperborea Jensen. 
PL II, figs. 5a—e. 


Limatula hyperborea Jensen, Medd. om Gronland, XXIX, 1909, p. 320, figs. ra-d. 


The shell oval or elliptical, extremely tumid, white or yellowish white with a faint lustre. 
The valve is thin, slightly oblique, with the anterior margin forming a slight, regular curve, the 
posterior margin somewhat more strongly curved outwards above, with ca. 24—36 fine, but distinctly 
elevated, sharp radiating ribs, disappearing outwards towards the sides, two of the central ones as a 
rule stronger and with larger interspace than the others, thus producing a fairly well-marked furrow, 
lying almost medially or a little to the anterior side of a line through the middle of the valve 
(sometimes however only one prominent median rib); the concentric striation extremely fine; the 
beaks prominent; the hinge-margin relatively long, almost straight, passing into the lateral margins 
at an obtuse angle; the cartilage-pit triangular; the inner side glistening silvery white or of a pearly 
lustres) Eletoht 152, lenothio:5 77", breadth a ™™. 

The “Ingolf? has taken this species at: 
DitMETOmeOMmOl aale Mayen ay.avestnian sas ee 371 fm. —o0.4°C. I spec. and fragments 

of 2 valves. 


SE etsous Nevol the BeerOGS seve oa: 702 - —0o.6° - 2 spec. 


Whilst the specimen from St. 116 is 20". high, the largest from St. 139 is only 4.5 ™. 
a7) 5 re) ’ kp 
Lima hyperborea was originally described by me from East Greenland, where it was taken 
ey D> 7 / > 


by the Danish Exped. of 1900 at the following places: 


LeNkss cabb ever 1600 Ks eran ms Srey tree ae iene - 118 fm. clay. I spec. 
WOrs lac Siok] Ord event ots .c e ayerenecleete ara ca. 50 - clay with stones. I — 
VEOH SVEGGlsy Jey(ondsh ante, 5 Aeneas ene go—5o - clay with stones. I2 spec. and 14 valves. 


The largest of these specimens measures: height 16.5™™., length 1o™”. 


Distribution. In addition to at E.Greenland Lima hyperborea lives at Jan Mayen and in the 
“cold area” N. of the Feeroes, at Spitzbergen and in the Kara Sea (4o—7o fm.)'), from which I have 
seen specimens preserved in the Stockholm State-Museum. It also lives presumably in the Barents 


) 


Sea and in the cold Norwegian Sea, where “Z. swbovata Jefir.” is said to have been taken at several 
places, according to Friele and Grieg?), as confusion with the present species has probably occurred. 
The same also holds good probably with regard to the “Lima elliptica Jetir.” taken by the Dutch 
1) The specimens from the Kara Sea were referred by W. Leche to Lima szuleulus (Leach) Lovén; Kongl. Sv. Vet. 
Akademiens Handl. Bd. 16, No. 2, 1875, p. 34. 
2) Norw. North-Atlantic Exped. Zool., Mollusea III, 1go1, p. 7. 


The Ingolf-Expedition, II. 5. 2 
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Exped. in the Barents Sea (76°31' N.L., 45°36’ E. L.) at 130 fm., bottom-temperature —1° C, as Nomann?) 
gives the maximum size to be 11™™. in the length and 18™™. in height, a size never reached by 
L. elliptica so far as I know, but which might well agree with the present species. 

Remarks. From Zima gwynt Sykes (= L. elliptica Jeffir. (non Whiteaves)), with which the 
present species has some resemblance, it is distinguished by the following characters: the form of the 
shell is higher; the ventral margin forms a steeper curve with the lateral margins; the radiating ribs 
(fig. 5e) are sharp, not serrate. JZ. swbovata Jeffr. is also a nearly related species, but it has more 


numerous (50—60) radiating ribs and is even more tumid. 


Lima subauriculata Montagu. 
Pl. I, figs. 6a—e. 

Pecten subauriculata Montagu, Test. Brit, Suppl, 1808, p. 63, Pl. 29, fig. 2. — Lema subauriculata 
Jeffreys, Brit. Conchol. II, 1863, p. 82, Pl. 25, fig. 2. 

Lima sulcata M6ller, Index Moll. Groenl., 1842, p.16. — ZLzma conclusa Beck, Amtl. Ber. 24 Vers. 
deutscher Naturf. und Aerzte in Kiel, 1847, p. 114. — Lematula sulculus Mo6rch, Rink’s 
yronland, 1857, p. 94. — Lima (Limatula) subauriculata Mérch, Vidensk. Medd. Naturh. 
Foren. 1867, p.98; ibid. 1868, p. 226. — Limatula sulculus Mo6rch, Arctic Manual, 1875, p. 133; 
Rink’s Dan. Greenland, 1877, p. 442. — Limatula subauriculata Posselt, Medd. om Gronland, 


XXIII, 1898, p. 17. 


This species has been taken by the “Ingolf” at: 
tt, 87. W. of Iceland (Brede Buet)........3:...- 110 fm. 2 valves. 


- 86 - - _ — <=. Spud Sayama eas 76 - ca. 20 valves. 


The largest of these shells measure 5.5 ™™. 


West Greenlana. 


Here Lima subauriculata is common, on hard bottom and at depths of 15—100fm., from the 


southernmost part up to Upernivik (72°47'N.L,). It reaches the considerable size of 11 ™. 


Iceland. 


At East Iceland Z. subauricalata has been taken at: 


GAP SS UNE Ley, £3025 Wola os oceese anaaee 4o fm. 23 spec. and 27 valves. 
Rey Gari Ordi nr cose v1 pila seater 68 - Z I valve. 
INOFOUOMLT rem amici cen wares aoa ee aitoe 4o - 2 valves. 
seydishjordr, mouth, ....25.. 4: 4.000 -5 38—14 - I valve. 


— me Leyes Sartyaeacesdtee Geet ca. 40 - , from stomachs of haddock. 7 spec. and 7 valves. 


At North Iceland: 


Axah ordi t.cga aes wast ace soe ee eet: 30 fm., stones and sand. 2 valves. 


') Niederlaind. Arch. f. Zoologie, Suppl.-Bd. I, 1881—82, No. 10, p. 4. 
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At West Iceland, at the two stations in Brede Bugt (86 and 87) mentioned above, 
and at South Iceland: 
Westinannadeyjar . seas se anes cie 2 .c.ceneuils 49fm., clay with a little mud. 4 valves. 


Oar am INeyeky 20 Wels ceases tn saints de 69 - , sand. 1 valve. 


At East Iceland the species reaches the considerable size of 10™".; of the shells from the rest 
of Iceland none are over 5.5™™. 


Feroes. 


Here LZ. swbauriculata has been taken at the following places: 


BOL Gw il Orne cetererere tere are eta ai estatects 7—10fm., black sand, small stones, 
Laminaria. 2 valves. 
Se eae oi aye seats se sheath eas 10 - , sand, Laminaria. I valve. 
HES] Cape merieare eee et epatoteien nie abtens 5—6 - , coarse black sand. g valves. 
Bundingstord (2.22328. . lke tin nns 12—ca. 20 - , coarse sand and clay. 4 — 
Wes trian Wary tl tiayseretepene es sersse cs ass 31/,—5 - , fine black sand. I spec. and 10 valves. 
ee cir aire ob ears 5-6 -, — — — 3— - 35 — 
Fe Weitere scare score aia stbtowes sy eae I0O—30 - 3 valves. 
SOL V AO eee ey rr ager yitns ovale ease 14—16'/, - I valve. 
13 miles S. of Myggenzsholin..... ca, 70 - 4 valves. 
Q =) Boo E of Bispen.s.3.... =5 70) = 40 — 
16 — KE. by S. of south point of 
INIOLSG Ceperet Pb seic eles nce Neuse crams 80 - 4. — 
13 — W. by S. of Munken..... ca. I50 - ca. 100 valves. 


The maximum size of the shells taken inshore is 5'™., of those taken further out to sea 6™™. 


Distribution. On the European side Z. sebauriculata ranges from West Finmarken') to the 
Canary Isles, also in the Mediterranean to its eastern part; doubtfully living in the Kattegat at present.*) 
On the American side it reaches from the Strait of Florida to Labrador and the southern West 
Greenland; it is also said to occur on the west coast of North America, according to Jeffreys. 

At Norway, the Feroes, Iceland and Greenland its vertical distribution is from 1o—rs5ofm. On 
the other hand, Jeffreys gives its vertical distribution to extend from 1to—1785 fim.s) and Locard 
also records it from great depths, down to 2200m.‘); but as the species of the genus va are very 
difficult to distinguish from one another, it is conceivable that erroneous determinations have given 
rise to the records of these enormous depths (cf. under Z. semzlis un. sp.). 

1) According to G. O. Sars it has not been found at East Finmarken, but it is recorded from the Murman Coast 
(Herzenstein: Beitrage zur Kenntnis der Fauna der Murmankuste und des Weissen Meeres. I. Mollusca, 1885, p. 642). It 
is stated by W. Leche to occur at Nova Zembla and in the Kara Sea, but this comes from an erroneous determination, the 
specimens in question belonging to Zima hyperborea m. (cf. the latter). 

2) Only a single shell namely has been found at “Fladen" (Eastern Kattegat); as the other specimens taken in the 
Kattegat (including one living), which were referred by C.G. Joh. Petersen to LZ. sudauriculata (Det vidensk. Udb. af “Hauch’’s 
Togter, 1889, p.66), do not belong to this species, but to Z. gwyni Sykes (— ZL. ellipiica Jeffreys, non Whiteaves). 


3) Proc. Zool. Soc. London, 1879, p. 563. 
4) Expéd. scient. Travailleur-Talisman, Moll, Test., II, 1598, p. 417. 
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Lima similis n. sp. 
Pl. II, figs. 7a—e. 

The shell oblong, nearly equilateral, tumid, silvery white. The valves thin, with ca. 34—38 
radiating ribs, two of the middle ones stronger than the others, with an interstitial furrow, or only 
one prominent median rib; the concentric lines conspicuous and close set. The beaks fairly prominent, 
the hinge-margin almost straight, forming with the lateral margins an obtuse angle. The inside 
glistening silvery white. Height 7™™.,, length 3.75 ™. 

The “Ingolf’ has not taken this species, but the “Thor” found it S. of the Feroes, namely at 

Ore ING IG: ne SO WV llega eis teperiel «fences tenes 440 fin. 5 valves. 
OR Ty a O35, —— estes ouenene seen ca. 475 - 10 — 


Further, the “Thor” has dredged the same species in the Bay of Biscay at 


AB oaT NEMS 2°08) We lijn Sans cemeelecetets 250—790 fm. 8 spec. and 15 valves. 
This species has a great resemblance to Lima subauriculata, but the umbones are less swollen, 
the radiating (fig. 7c) ribs finer and more numerous and 
7 the dorsal margin forms more distinct angles with the 
lateral margins than in the latter (comp. figs. 1 and 2). 


Fig. 1. Lima similis. Fig. 2. Lima subauriculata. I imagine, that the records given by authors of LZ. sebaw- 


g. 


ps a viculata from very great depths are due to mistakes in 


determination, Z. s¢milis being concealed under the name of ZL. subauriculata, 


Lima subovata Jeffreys. 
Pl. II, fig. 8a—e. 
Lima subovata Jeffreys, Ann. Mag. Nat. Hist. (4) XVIII, 1876, p.427; Proc. Zool. Soc., 1879, p. 563, 
Pl. 45, fig.2; Smith, Challenger Report XIII, 1885, p. 2092. 


This species has been taken by the “Ingolf” at: 


Dt 24. Wavisnotrait’ tj. 2 oss cevoeus sae a ae 1199 fm. 2.4° ©. I spec. 

- 36. — bs ot Ou mepacseagiaekte 1435 - 15° - I spec. and fragments of 10 valves. 
=" 38 /. of Greenland’... noc. acas tai ecke 1870 - Ta 3 spec. and 2 valves. 

= 22; = = Se eee a ee ey ahaa 1845 - TAG es I spec. 

= 90, Denmark trait). )..csese se. eae 568 - 4.4° - 15 valves. 

- 10. — Seo cD nS Cree c 788 - Be 10 —~ (mostly fragments). 

=i, OO. gee Wier Ole (Clan sretmh seinen 935 - Aeeee a 

a a ae = re er ies ee 485 - Otemre I spec. and 1 valve. 

= “60. 9) of Leeland erstviccx oe a ne tee etae 589 - 3.9° - ca. 30 valves (mostly fragments). 


Further, the “Thor” has taken Z. sudovata to the south of Iceland at the following places: 


63°05 IN 20 Wola veneer 293 fm. I valve. 


62°57) =" IO 58 2... guste ee eee 500 - 3 spec. and ca. 80 valves (many in fragments). 


LAMELLIBRANCHIATA. 45 

The largest of these shells measures: height 105", length 6.5"., the second largest is 
8 =m; hich. 

Specially characteristic of this species seems to me the large number of radiating ribs (fig.8c); 
under the lens they are seen to extend right to the ears of the shell; Jeffreys has counted about 
50 ribs, and on my specimens I have counted 60—7o ribs. 

According to Jeffreys Z.swbovata has been taken in the Northern Atlantic off the entrance 
to the Denmark Strait, 1450 fm.; between the Hebrides and Feeroes, 542 fm.; off the west coast of 


Ireland, 420—1443 fm.; off the Azores, 1000 fm.; in the Western Mediterranean, 1456 fm.) 


Lima ingolfiana n. sp. 
Pl. II, figs. ga—d. 

The shell oval, somewhat oblique, moderately convex, silvery-white. The valves thin, with 
ca. 30—40 radiating ribs, the ridges of which are as a rule finely scaled or spined; the middlemost 
ribs (or rib) are stronger than the others, thus giving rise to a median furrow (or two furrows); the 
beaks prominent; the hinge-margin fairly short, slightly sloping, forming obtuse angles with the 
lateral margins; cartilage-pit triangular; the internal surface glistening silvery-white. Height 5.25, 
length 3.5™". 


The “Ingolf” has taken this small, elegant species at Iceland at: 


LOC Vin Otelcelandleiter puusets mee acres: 138 fm. boy C I valve. 
- go - - see ese ae hd acenal nis 568 - 4.4° - 30 valves. 
= 178s = DeWiOb GMa ea ees cg yes oh 799 - 4.5° - I spec. and 20 valves. 


This species is well characterized by its somewhat oblique, more or less broadly oval contour, 
the postero-dorsal margin forming a blunt angle not only with the hinge-margin but also with the 
postero-median margin; as also by the rather well-marked sculpture of its finely scaled or spined 
radiating ribs (fig. gd). 

Lima jeffreysi Fischer. 
Pl. II, figs. r1oa—c. 
Lima Jeffreyst P. Fischer, Ann. Mag. Nat. Hist. (5) VI, 1880, p.315; Journ. Conch. XXX, 1882, 
p. 52; Locard, Expéd. Scient. Travailleur-Talisman, Moll. Test. II, 1898, p. 415, Pl. XV, 


figs. 20—23. 


The “Ingolf” has taken this species at: 


St. 18. Off entrance to Denmark Strait. 1135 fm. 20° © I valve. 

Fy OOm os Wa Ot Iceland (25. ca0a0, e2c 6 508 - 4.4° - I — 

- 69. 8. - ee 589 - 20; = I — 
The largest of these shells (from St.g0) is 9.5 ™. high. 


1) On the other hand, unlike Jefreys, I am unable to refer to this species the specimens of “Z. swdovefa’’ taken by 
the Norwegian and the Dutch Exped. in the Norwegian and Barents Seas, as I believe, that they belong to my species 
Lima hyperborea (see the latter). 
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In addition Z.7e//reyst has been taken by the “Thor” at the following places south of Iceland: 


63°05) N.L., 20°7' WoL. 2-22. e ee eee eee ee ess 293 fm. 7 valves (mostly fragments). 


62957 =I TOPS a aes pais = oe feanesiguetelsvavsiey ey 500 - ca. 80 valves (many fragments). 


The largest of these shells is 12 ™™, high. 


This species is easily recognizable by its oblique shape, its squamular radiating ribs (fig. 10¢c) 
and its lack of a central furrow. The number of ribs is 20—25, and even in the middle of the shell 
their breadth is less than that of the intervening furrows. 

L. Jeffreyst was only known earlier from the Bay of Biscay, 580 fm. (“Travailleur”). 

This species is nearly related to Z. confusa EK. A. Smith*) from the Azores, Sombrero Island 
aud Pernambuco, 450—1000 fm.; this again is said to be identical with Z. ovata Jeffreys (non Searles 
Wood?) from the North Atlantic, 1450fm. JZ. setifera Dall3) from Havanna, Barbadoes and North 


Carolina, 52—450{m., is also a nearly related species. 


Lima sarsii Loven. 
Pl. II, figs. 11 a—d. 


?Lima crassa Forbes, Rep. Brit. Assoc. Adv. Science, 1843, p. 193. — Lim/(eJa Sars I,ovén, Index 
Moll. Scand., 1846, p.32; Jeffreys, Brit. Conchol. II, 1863, p.78, Pl.25, fig.1. — Lzmatula 
crassa Sars, Moll. Reg. Arct. Norv. 1878, p. 26. 


At Iceland this species has been taken by the “Ingolf” at: 


SEO8! War Of Mceland Aree soiccuss ae oe sen oeleu aes sim. 509°C x valve: 
= 85.005 W. Of Iceland: 2 .c.ve i. 2s ue Se snpnnes 170s I — 


The largest of these shells (St. 98) is 4™™. 


Further, Z. savszz has been taken at the Feroes at: 


61° 15! Ne 15197 25) We Tin ces shoe aa sencen oer emnarekre ca. 475 fm. 1 valve (height 4™™.) 


6135) = = gl BO! = ter 5. cries omen amas oneal 210. - 2 valves (max. height 3 ™) 


This species, which is readily recognizable from its solid, densely and coarsely scaled shell (fig. 11 d) 
and crenulated cardinal margin (fig. 11¢), was not known earlier from these regions of the Atlantic. 

Its distribution extends from northernmost Norway (Varanger Fjord) along Europe and 
into the Mediterranean to the Aegean Sea4). It is not known in the Skager Rak or the seas within this. 

G.O.Sars estimates the vertical distribution to be from 50—300fm., Jeffreys from 80—300 fm. 
Nevertheless the latter records it from great depths (off Ireland and on the line from Falmouth- 


Gibraltar, 400, 500 and 600fm., in the Mediterranean even 1456fm.), and Locard records it from 


2018 meters off Cape Finisterre. 


1) Challenger Report, vol. XIII, 1885, Lamellibranchiata, p. 292, Pl. XXIV, fig. 6. 

2) Ann. Mag. Nat. Hist. (4) vol. XVIII. 1876, p. 426. 

3) Bull. Mus. Comp. Zool., XII, 1886, p. 225; Proc. U.S. Nat. Museum, XII, 1889, p. 250, Pl. XIV, fig. 10. 
1) According to Locard it is said to have been found at St. Helena. 
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Mytilidae. 


Mytilus edulis Linné. 
Mytilus edulis Linné, Syst. Nat. ed. 12, 1, 2, 1767, p. 1157; Jeffreys, Brit. Conchol. IJ, 1863, p. 104, 
Pl. 27, fig.1; Gould & Binney, Rep. Inv. Mass. 1870, p. 183, figs. 483—84. 
Mytilus edulis Fabricius, Fauna groenl. 1780, p. 417; Méller, Index Moll. Groenl., 1842, p. 19; 
Morch, Rink’s Groénland, 1857, p.94; Vidensk. Medd. Naturh. Foren. 1867, p.g7; ibid. 1868, 
p. 225; Arctic Manual, 1875, p. 133; Rink’s Dan. Greenland, 1877, p. 442; Posselt, Medd. om 
Gronland XIX, 1895, p. 66; ibid. XXIII, 1898, p. 18; Jensen, ibid. XXIX, 1909, p. 322. 

At West Greenland the edible mussel is common from the southernmost parts up to at 
least Umanak; further north it is said to have been taken by the “Fox” in Melville Bay. The largest 
specimen (from Disko Fjord) measures tro", and specimens of 8o—go™™, are not rare. 

Regarding the edible mussel at Greenland H. P.C. M6ller writes in a posthumous manuscript: 
“The ordinary length is 64—77™"., the largest specimen I possess is 105". long and 50™™. broad; 
it was found at Julianehaab. It occurs everywhere on the west coast of Danish Greenland in great 
quantities, both on the shores by the open sea and in the bays, among the stones and in craks and 
crevices of the rocks. It always lives at a depth corresponding with lowest ebb-tide. Gould (Rep. 
Inv. Mass.) states, that it keeps to places which are laid dry by the water during ebb, but in this 
country it keeps to the boundary of the lowest ebb, or a little below or outside this; if it went higher 
up, it would be enclosed by the ice from November to May. It is eaten by the Greenlanders, boiled, 
raw or pickled in train-oil. It is an even more common source of nourishment for the ravens, foxes, 
dogs and all the animals, which are forced to seek their food on the shore at ebb-tide’. It may be 
remarked here, however, that I have often seen living mussels in Greenland on seaweed laid dry 
during ebb-tide, and that Dr. V. Nordmann likewise found living AZyé/us in great numbers in 
Nordre Strémfjord, fixed among Fucus which was daily laid dry at low-water. 

At East Greenland the edible mussel only lives on the southernmost parts; it is not rare 
in the Angmagsalik district, but the limit for its distribution lies not far north of this place, namely 
at ca. 66° 30' N.L1). It may reach a length of 84™™. For the details of its occurrence I may refer 
to my paper: “On the Mollusca of East Greenland” (1. c.). 

At Iceland it occurs in quantities round the whole island; the largest specimen I have seen 
15 65" lone: 

At the Feeroes it is found at many places and reaches a length of 93". 

The material at hand from Iceland and Greenland shows, that AZyéelus edulis is just as variable 
in the north as in more southern regions; but without an exact knowledge of the conditions at the 


different localities, it will hardly repay to discuss the variation. 


1) It is recorded in the literature (Posselt l.c.), that the Danish East Greenland Exped. of 1892 took a small edible 
mussel in the pelagic net out in the open sea between Spitzbergen and E. Greenland (75° 37° N. L., 6° 4’ W.L.). It was 11 ™ 
long, thus long past the pelagic stage, and cannot have arrived here as floating larva. 
attached by the byssus to the sides of the ship or algae growing there; by the rubbing of the ice 
mussel has been torn off and come by chance into the net towed behind the ship. Cf. N. Hartz’ report, that on the 
same Exped. he obtained numerous small algae in the net, especially when the ice was dense (Medd. om Grénland, NVII, 


1896, p. 387, note). 


I imagine, that mussels have been 
against the ship the 
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Distribution. I/ytilus edulis has a wide range within the temperate, in part also the arctic 
zone, both in the northern and southern hemispheres. In North America it occurs from North Carolina 
to Labrador; next, it occurs on the western and south-eastern coasts of Greenland, at Iceland and 
the Feroes; from the west coast of Nova Zembla its distribution extends along the whole coast of 
Europe, and also into the Mediterranean (var. galloprovincialis Lam.) to its easternmost end; through the 
Kattegat, decreasing in size, it reaches into the Baltic and up into the Gulf of Bothnia (to 62°6' N.L,). 
In the Pacific it ranges from Bering Sea to the Sea of Okotsk, Japan and Mexico. In the southern 
hemisphere the “Challenger” has taken it off Rio de la Plata, at the Falkland Islands, Kerguelen 
and New Zealand. — It belongs to the littoral belt; I have some young specimens, however, from 
greater depths, down to 50 fm.) 

In high-arctic regions the dead shells of A4vtilus edulis have been found at many places, where 
in spite of the keenest search not a single living specimen could be taken. In Europe it does not 
live north of Nova Zembla, yet dead shells occur in large numbers on Spitzbergen (both on the shore, 
at the beach and in raised deposits), on King Charles Land (Svenska Forlandet, 251m. above the sea) 
and on Franz Josephs Land (3—6m. above the sea). At East Greenland, as mentioned, it does not 
live N. of 66°30'N.1,, but it has been found as fossil at ca.73° N.L., namely at the mouth of Sophias 
Sound (25m. above the sea) and in the innermost parts of Franz Josephs Fjord (10m. above the sea). 
These discoveries of fossil (postglacial) A/ytilas edulis indicate, that the high-arctic regions mentioned 


must have had a somewhat warmer marine climate than now ata not very remote geological period’). 


Modiola modiolus Linné. 
Pl. III, figs. ra—b (young). 

Mytilus modiolus Linné, Syst. Nat. ed. 12, 1, 2, 1767, p.1158; Jeffreys, Brit. Conchol. II, 1863, p. 11, 
Pl. 27, fig.2; (MJodiola) Gould & Binney, Rep. Inv. Mass. 1870, p. 186, fig. 485. — ALytilus 
wumbilicatus Pennant, Brit. Zool., IV, 1767, p. 112. 

Modiola umbilicata Mirch, Vidensk. Medd. Naturh. Foren. 1867, p.96; ibid. 1868, p. 224. 


The “Ingolf” has taken this species at: 


st. 87. W. of Iceland (Brede Bugt)je.2.0 eee: 110 fm. I spec. (empty). 


[Greenland]. 
The species is recorded from here by G.O.Sars3) and by Dr. A.Krause4). I have no hes- 
itation in refusing to admit the correctness of these records; a bivalve of such a size and so easy to 
get could not have escaped the attention of those, whose collections are preserved in the Copen- 


1).N. Knipowitsch (Verhandl. Kais. Russ. Mineral. Gesellsch. Bd, 43, 1906, p.271) mentions a few cases where he 
has found living, full-grown J/yt. edulis in great depths and at a constantly very low temperature but at the same time ex- 
presses agreement with a view I had put forward elsewhere (K. D. Vidensk. Selsk. Forhandl. 1904, p. 394), namely, that such 
is not the normal habitat of the species; the specimens in question must be considered to have been carried out into the 
deep, cold layers with seaweed, perhaps also with ice-floes (in the Kara Sea, for example, JZ edulis has been found on drift- 
ice; cf. Jensen 1 c:); 

For further details see Ad. S. Jensen and Poul Harder: Post-Glacial changes of climate in Arctic regions as 
revealed by investigations on marine deposits (Postglaziale Klimaverinderungen. Stockholm, rgro, p. 399). 
3) Sars: Moll. Reg. Arct. Norv., 1878, p. 387. 
Krause, in Grénland-Expedition der Gesellsch. f. Erdkunde zu Berlin, IJ, 1, 1897, p. 185. 
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hagen Zoological Museum; here there is not and never has been any specimen of AZ modrolus from 


Greenland‘). 
Iceland. 


Dr. A.C. Johansen mentions JZ modiolus among the Molluses which occurred in the greatest 
abundance 2—3 meters below the high-water mark at the coasts of Iceland’). Further, G. Bardarson 
has made the following observation on the northern coast: “JZ modiolus lives here at Hinafldi at a 
depth of 10—15 meters and is thrown up on the beach in a heavy sea, but in small quantity”, and 
regarding the conditions on the west coast he writes as follows: “At Isafjérdur and Breidifjérdur .... 
it is found washed up at a few places in considerable quantity. At Faxafléi it is common .... still 
more frequent at Grindavik 5. of Reykjanes, where thousands can be collected after a heavy sea. 
M. modiolus thus lives in shallower depths and is more frequently washed up, the further south we 
come along the west coast of Iceland”.3) Lastly, the Icelandic naturalist Bj. Sa@mundsson writes 
to me, that AZ modrolus is often thrown up on the beach in autumn on the north coast. 

I have made these preliminary remarks in order that the following lists may not give the 
impression, that J/. modiolus is a rarity, for example, at East and North Iceland; its littoral occurrence 
and its considerable size have probably been the reasons why a comparatively small material of this 
species has been brought home. 

East Iceland: 
(yet) INE] Bay ances Ned bare menos eemiares 4o fm. 5 spec. and 1 valve. 
2 valves. 


Balk leaty Ordty pe nctege ce ceteht ee wiertis ot 32s 32—25 - 


The shells last-mentioned reach a length of 105 ™™. 


North Iceland: 


Husavik. washed up with Laminaria rhizoids. 3 spec. 
Skaeastrand: BuStiac Qaays coset st as a 33 fm. I — 

The last specimen is small, the first up to roo™", 

West Iceland: 

6O267N. 1) 23959) Wile sso etiacs elie 23 fm. I spec. 
Diytat] Ordigy. foi Gece vac seein eme aces ca.Ig - 2 
Gina NAB, Sect sh, \N/Gs CxtN ees cinerea pees I valve. 
Arnarfjérdr, beach I spec. 
Os ocala eAigsO. Welestie crease aya oasterss 22 - i 
Grind art) On r maser Gerd eerste ners ars « Oe 4 valves. 
GAGAS Oa Nalin e55.4) Weil. caret ene 30 - 2) Spec: 
valijOrdi tosses reise noses 108 24 - I and 1 valve. 
ROSS Vil Legere eens sas loueoees sphsie: Speyer ieiey cig) bie abe 8 - , shell-gravel, blue clay, stones. 1 


1) G.O.Sars has also made the mistake in his “Tabulae distributionis” (op. cit.) of including Spitzbergen under its 
region of distribution. 

2) Vidensk. Medd. Naturh. Foren. Kbhyn., 1902, p. 357. 

3) Vidensk. Medd. Naturh. Foren. Kbhyn., Igto, p. 62. 


The Ingolf-Expedition, I. 5. / 
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Fasxaly Ox dite eracis-st ate ciae cio earns ra vert te 25 fm. Many valves. 
ST be ocnonnecd bobo tomo orsa ote 14t/. - I spec. 

— Ketlavikimecinte usc oes I5—16 - , fine black sand. 3 fragments. 
Reykjavik beach, on Laminaria rhizoids II spec. 

id ere sth oks Sen cian ee ena 1'/, fm., stony bottom. 2 spec 

Ea Ne LLG, oc CDA oo aieeco inert 8 - 4 — 
Hafnarfjordr beach fi 

SG Mickey, Ute Pinar ees 4 - I — 

Sra RT NA eio eae ee sits = Since aro ike egies 25  - , fine black sand and ooze. 1 valve. 

-- 1mile E.N.E. of Helgasker 

MaSCr.. treet aans ets Lilt pas 2 valves. 


It has thus been taken living even at a depth of 30fm.; the specimen from the “Ingolf? St. 87, 
which also lies on the west coast of Iceland at a depth of 110fm., was on the other hand empty and 
may possibly have been carried out with Laminaria, to the rhizoids of which JZ modiolus is accustomed 


to attach itself by means of its byssus. The largest specimen is 146™™. long. 


South Iceland: 


O3220NINGly, 20. TA) Wi litaciaanas eos eer te 42 fm. 3 valves. 
Heymaey, Vestmannaeyjar ............ beach. 4 spec. & many valves. 
Vestinannaeéy jar cs... scr sorrel 30 fm., shell-gravel. 3 valves. 

BD OWS iia ts ana eee re 49 - , clay with a little mud. Fragments of 3 valves. 


The specimens washed up on the beach at Heymaey are up to 95™™. long. 


The Feroes. 


According to earlier authors (Svabo, Landt) JZ modiolus occurs at many places at the 
Feeroes; after a heavy sea it is often found washed into the bays, not rarely hanging to large tufts 
of seaweed under whose rhizoids it likes to live. 

The largest specimens I have seen are 155™". long; large specimens are taken at a depth of 
even ca. 100 fm. 


In recent years it has been taken at the following places at the Feroes: 


Klaksvigua. ses cian cine cesiee eicuecis eucte r1fm., on Laminaria rhizoids. 5 spec. 
FundinessPiord <2...) ..s.sees eee 12—Cca. 20 - , coarse sand and clay. I — and 16 valves. 
ATVOT OL sap ate's See ersecyeye tec acs esc este 16—23 - Io— 
Kongshavn ER SE ROT RNIB AR 7 emehe I2—I6 - 2 — 
Vestmanhavir .24...%05+..cmedienes son 3'/2—5 - , fine black sand. af 

sh nis auth ged regeaea aes 4 - , sand. 1 

Sek. . eseatemi eee 4—5 - I — 

SRA a Tate Sepa eee ee eahene ca. Io - 2. = 


“Reais gue drt eR nee IO—30 - 10 — 
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Westimanstmds. 2c. sos acu os peas 70 fm. 6 spec. 
Sorvaag beach. 2 and 3 valves. 
SS) heen lees Gears gle weleices I4—16!/, - , ooze. I 
Thorshayn beach. 4 
a | NE streives iota! sey (esac) 10) 6! 6) s)iai%a) 6).01@ an sti} 2h - I a 
Nolso beach. 4 valves. 

— deep hole at north end...... ca. 100 - 30 spec.and many valves. 
Trangisvaag Fjord, mouth......... 4—5 - , amongrhizoidsof Laminaria. 1 — and 3 valves. 
2220) Ne e737) We lyn aaieeerssteraieets.s 60 - oe 
Ga2r6;5 Nile. O26) re ee seas «- 50—60 - 5 — 

5 miles N. by E. of east point of 

IMO en ceSseey ete eta irene: 50 - 2 

7 — N.by E. of Myggenes Point 57 = 6 — 

6 — N. by W. of Kalso....... 60 - 14 — 

1'/,—2 miles off mouth of Bordovig 20—30 - I — 

Bordonzes in N. 57 W., 13/, miles. . 30 - I5 — & many valves. 
gmiles EF. of Nolso Light........ ca. 30 - 2 = 
16 — KE. by S. of south point of 

INOISG sere tl stair ast te ae: 80 - I — 


Distribution. On the European side Afodiola modiolus ranges from the “warm area” of the 
White Sea‘) to the British Isles and west of France (Loire)*) as also through the Kattegat into the 
Sound and Belts; next, over the Feroes to the coasts of Iceland. On the American side it is distrib- 
uted from Labrador to North Carolina, and from Bering Sea to Japan and California. Jeffreys gives 
the vertical distribution to be from o—r100 fm., which agrees with the observations from the Froes 


and Iceland (cf. above); its true habitat is the Laminaria region. 


Modiola phaseolina Philippi. 
Pl. IL, figs. 2a—b. 


Modiola phascolina Philippi, Enum. Moll. Siciliae, II, 1844, p. 51, Pl. 15, fig. 14. — d/ptilus phascolinus 
Jeffreys, Brit. Conchol. II, 1863, p.118, Pl. 27, fig. 5. 
Modiola phaseolina Mérch, Vidensk. Medd. Naturh. Foren., 1868, p. 224. 


1) According to Collin (Dijmphna-Togtets zool.-bot. Udbytte, 1886, p. 450) a very young specimen (19 ™™. long) is 
said to have been taken in the Kara Sea at 53fm., but this case is isolated, and I doubt whether the species really belongs 
to this Sea) N.Knipowitsch also reports, that he has once obtained J/ modo/us from the deep part of the White Sea, where 
a very low temperature constantly prevails (the “cold area’), but he is of opinion, that it is not the normal home of the 
species, but that the specimens have probably been carried out there from the coastal region with seaweed or ice-floes (Ver- 
handl. d. Kais. Russ. Min. Gesellsch. Bd. 43, 1906, p. 275). — The circumpolarity of 17 modsolus, as maintained by some authors, 
is in any case a mistake; it has not been taken at Greenland (cf. antea p. 48), nor at Spitzbergen (cf. Knipowitsch, Ann 
Musée zool. de l’'Acad. Imp, St.-Pétersbourg, VI, 1902, p. 119, note), nor on the north coast of Asia or in the waters N. of 
arctic America. 

2) It has been forgotten by Locard in his list: Les coquilles marines des cdtes de France (1892); in the same 
author’s Prodrome de Malacologie Francaise, Mollusques marins (1886) numerous localities are given for it (p. 491). 


a* 


i 
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This species has been taken by the “Ingolf” at: 
S298 e Wis Olplcelandti cr .rectcrls o 1. 138 fm. Istoye (Ce 
- 8 - - —  (Brede Bugt)..... 76 - 
- 87 - - _ en ical. IIO - 
Sa Are SnarOr lCeland: arises: ice 691 - 3.9° - 
Swe, =) ogoronameepoce 316 - 5.9° - 
eS ca a yr Oe re neat go - qe 
- 5. — - SMD a Wes vovevensrctssotaths 68 - 7:32°- 
Sete Ne Wark themhccroOes si si. =r ier 132 - 7.2° - 
Previously JZ phascolina was only known in these regions from Faxafjérdr in West Iceland, 
where Iap.Steenstrup had taken 2 specimens (recorded in Jeffreys l.c). 


I5 valves. 

Numerous valves. 

1 spec. & numerous valves. 
ha 


3 
Ge at 
T° — 28 1 valve 


I = 


In addition to at the above stations of the “Ingolf’, JZ phaseolina has in recent vears been 
golr, P ) 


taken at many other places on the west, south and south-east coast of Iceland as well as at the 


Feeroes, as will be seen from the following summary. 


West Iceland: 


60°S ON, 24°20 Waly ct2avantaanes s 47 fm. I spec. 
Bakaly Ordinate niece's «ante et ons ae 13 - I — 
SS pipeaas eens tet Police oem eds 17 - , coarse sheil-sand. 15 valves. 
SS Md rs Fafa payed te epteha cteasten ofan Shes 17—20'/, - , sand and shells. 30— 
WK A Cty 5e Sovsatspeses atidiere wlan soe oie geateasss QI - I valve. 
South Iceland: 
OZeTC Nae 22-9 3'sWa line Aone 170—114 fm. 7 valves. 
O3PE Ss BIRO. errno aut 94 - 1 valve. 
Nestinannaey jar caktadsa. oabonndcese 49 - , clay with a little mud. 25, valves. 
— Heymaey, on beach 18 — 
63°07, Nala 27°30. Wels... aeuanta s 87 - , black sand with shells and 
stones. I spec. 
Ogre! * =. TF aa les ts saieea 69 - I valve. 
63°21" SS SEE Jal Sh alienate 58 - , sand, stones, shell-gravel. g spec. and 12 valves. 
Ingolfshéfdi in N. by E. 1/, E., 9!/, miles 53 - = 


64°3' N.L., 


Myre Bugt 


LS WAO DN Vvliage ete ethene 


GAP 27 AN gly 13727) W algae ya teach sage 


13 miles 5. of Myggenzesholm 


GE?66 N79 104, Wa eee eee 


South-East Iceland: 


35 fm. 
36 - 
84 - 


The Feroes: 


5-6fm., coarse black sand. 
ca. 70 - 


30 - 


spec. 
I spec. and 1 valve. 


spec. 


valves. 
2 == 


I spec. 
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GIC4O! eS AO Se chia Me aties 35 fm. I spec. and 1 valve. 
OTOH 5A ee eee re mao aes 181 - Temp. 842°C. I — 
gmiles E.S.E. of Bispen............ Ca 7 Oo 3 valves. 
16 — KE. by S. of south point of Nolso 80 - 4 spec. and 1 valve. 
Akralejte in N.57W., 12 miles......... - 150 - I 
13 miles W. by S. of Munken......... - 150 - ca. 100 valves. 


At Iceland it reaches a length of r9™". in the shallower waters, whilst the specimen from 
691 fm. (St. 54) is only 3.5". long and the largest specimen from 316 fm. (St.55) 7.5™™. The largest 
of the specimens at hand from the Fzeroes is 16™". long. 

Remarks. The numerous specimens to hand confirm in every respect the variation remarked 
upon by other authors; the form of the shell is sometimes elongated, sometimes very short, but with 
all transitions. 

Modiola phascolina is often confused with the young of JZ modiolus, from which however it 
can be distinguished with certainty by means of the following combination of characteristics (cf. PI. ITI, 
figs.2a—b (AZ phascolina) with figs. ta—b (JL. modiolus, young): 

The shell is more ventricose. 

The anterior end under the umbo is less prominent. 

The inner edge of the antero-dorsal margin is finely crenulated across, and the hinge-margin 
in from the beak is somewhat flattened and expanded and marked by minute transverse teeth. 

The impression of the anterior closing muscle is bounded above by a ridge-like projection from 
the shell-margin. 

The antero-dorsal margin rises more steeply and the dorsal margin is for some distance almost 


parallel with the ventral margin. 


Distribution. J/odiola phaseolina is distributed from northernmost Norway (Varanger Fjord) 
along Europe and into the Mediterranean as far as the Aegean Sea; it goes down into the Kattegat. 
To the west it reaches over the Feeroes to the south-eastern, southern and western coasts of Iceland. 
— Jeffreys gives the vertical distribution to be from o—3000fm., though it is not apparent where 
he has obtained the record of this enormous depth from; the greatest depth noted by himself lies in 
the Mediterranean at 1415 fm'). At Norway, according to G.O.Sars, it reaches down to 300 fm., at the 
Feeroes and Iceland to 691fm., so that I am inclined to doubt the correctness of Jeffreys’ record. 
Nor is the purely littoral occurrence quite certain, as it has not been taken living at less depths than 
13 fm. at Iceland, the Faroes, Norway or Denmark. That it may be washed up on land is another 
matter; I have before me a number of apparently fresh shells, which had been washed up on the 


beach at Heymaey, Vestmannaeyjar on South Iceland (collected by Dr. A.C. Johansen). 


Dacrydium vitreum Moller. 
Modtola ? vitrea “Holboll”, Moller, Index Moll. Groenl., 1842, p. 19. Dacrydium vitreum Torell, 
Spitsbergens Molluskfauna, 1859, p. 139, Pl. 1, fig.2; Sars, Moll. Reg. Arct. Norv., 1878, p. 28, 
Pl. 3, fig. 2; Verrill, Transact. Connecticut Acad. V, 1882, p. 579, Pl. 44, fig. 8. 


1) Jeffreys, as usual, does not mention whether the shells were ‘dead’ or contained the animal, 
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Modiolaria vitrea Mérch, Tilleg til Rink’s Grénland, 1857, p.94; Arctic Manual, 1875, p. 133; Rink’s 


St. 


of 5™™. is attained (St. 28) and S. of Jan Mayen a size of 5™. (St.115 and 116). 


Dan. Greenland, 1877, 


p- 442. — Dacrydium vitreum Friele, Nyt. Mag. Naturvidensk., 1870, 


p. 22; Posselt, Medd. om Grénland, XIX, 1895, p.66; idem, ibid. XXIII, 1898, p. 21; Jensen, 


Medd. om Grénland, XXIX, 1909, p. 325. 


The “Ingolf”’ has taken this species at: 


Davisy Straiti itn. .cuctaye. Saaoeoe 
— men aitoneenen vad e420 
— Mie dtah rah rae Verrrnct ais aytie eee OZ 
— Pi dauien ghey Spare Loe ELOO 
Syiobvjane Mayenne aoc. bates 86 
Sy eee 371 
sire Bx Luerer 1h eceere: 1003 
NH: of Iceland 9. 632/83 3ach tert ders 537 
IN| of Iceland 25. cancastas ostocree 495 
Ss ists Come cone ben ele 293 
—> | hantinne ween aneeaae 194 
W. of Iceland (Brede Bugt) 1io 
-- -- eee CO 
We: Of iceland Saran nee ee eer aot: 138 
ste, Fen casriie bade eet eee: 450 
- - FP ounhi si tye Sod Ses a Hee oe 568 
SI WeOh-=—  .. skatuaraie caactnees 170 
RST ET a wensuirs 8G w Snaaictqeneneee set 935 
ns Se Ae eayise ant ae eee eame 799 
E. re Sa | Stas a ccetaers cee ee pet 

N. of 


BHC REeLOCSie = yes Gre eet 471 


59° 
55° 
4.4° 


4.0° 
45° 
0.8° 


—0:6" 


c: 33 spec. 
e 263, = 
- 18 — and 25 valves. 
- 2 valves (corresponding). 
- I spec. 
: Tape 
z Tm <2 
= 12 — and 12 valves. 
: oy = So erOu 
spe MI) Wa yc rae | Quitesmall, 
I valve. | a 
- 8 spec. and 25 valves. 
2 ri nee 
: ee GS 
a 
- = = | valve! 
- 35 — -ca.50 valves. 
- I valve. 
- 10 spec. 


The largest shell, namely of 7™., is one from St. 58, E. of Iceland; in the Davis Strait a size 


west and south-west of Iceland the maximum size is 4™". 


117, the size is respectively only 3™™. and Be, mr: 


From the stations 


From the two very deep stations, 24 and 


There is considerable variation in regard to the form and thickness of the shell"), The spec- 
imens from west and south-west of Iceland (St. 87, 86, 98, 97, 90, 85, 80 and 78) differ especially from the 
typical D.vtrewm in having a relatively elongated form and a less convex dorsal line; they greatly 
resemble the Dacrydium occidentale of E.A.Smith?) (West Indies, 390fm.), but I have not thought 
it right to separate these specimens as an independent species. 


*) Cf. also A.Locard, who distinguishes between the following varieties: mcnor, elongata, curta, incurvata, ventricosa 
and albida; Expéd. scient. Travailleur-Talisman, Moll. Test., II, 1898, p. 364. 
) Zool. Chall. Exp., Part XXXV, 1885, p. 282, Pl. 17, fig. 1. 
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Elsewhere the following information may be given regarding the distribution of the species. 


West Greenland. 


In addition to the “Ingolf” stations in the Davis Strait, 318—r1199 fm, .vtrewm has been 
taken at 7 localities from the southernmost (Julianehaab) to the northernmost part (72°4' N. L.) of 


Danish West Greenland, on clay bottom and at depths of 48—2s50fm. The size is up to 5 


East Greenland. 


Here LP. witreum has been taken by Danish Expeditions at 9 localities from Cape Dalton to 


Sabine Island, or from 69'/,°—74'/.° N.l. and at depths of ro—127 fm. It reaches here a size of 6™ 


Jan Mayen. 


The Norweg. North-Atlantic Exped. took D.v7frewm at 2 stations, with depths of 7o—g5 fm. 
The Danish Exped. of 1892 took 8 specimens S. of the island (70°32’N.L., 8°10’ W.L.), at a depth of 
470 fm.; the Danish Exped. of 1900 took 4 specimens and 2 valves at a depth of 55 fm. as also 3 
specimens and 1 valve at a depth of 50—60fm. Lastly, as shown above, the “Ingolf” Exped. found it 
at 2 stations at a depth of 86 and 371fm., as also a specimen far to the south of the island (St. 117) 


at a depth of 1003 fm., but it is only 2.5 ™™. long. 


Iceland. 


Apart from the stations of the “Ingolf? north-east, north, west, south-west and east of the island, 
D.vitreum Nas also been taken at the following places: 
O63 2 INs Ti 15,15 Wolds cc 34 ie awe wera 75 fm. I valve. 
GASS8 es ee) SS ca et ot wane es 300 - —0.38° C. I spec. 


The Feroes. 


Besides at the “Ingolf” station N. of the Feeroes (St. 138, depth 471 fm.; maximum size of the 


specimens 4™.) D.vitreum has been taken at the following places: 


Ga°TAe Nel O40) Wi Likes cece es scens ss 260 fm. 18 spec. 

©3503, = Or 28% =n ans t ee see eeaes 275 - I valve. 

smiles N.by E. of east point of Myggenzes 50 - 2 valves. 

Gr AOU Ne 720° Wa La acs caine: chaenn oars 135 - I valve. 

Grete me OSS f= aiden. 5Au fag owas ca.475 - 2 spec. and g valves. 
OW == F230. "Ss, Sawant eens das 440 - I valve. 

6miles N. by W. of Kalso........... 60 2 valves. 

13 -- W. by S. of Munken......... - 155 - 9 


From the deepest of these places (475 fm.) the specimens have a size of 3.5™™., from the other 


places still smaller (r—3"™"). 
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Elsewhere D. vitreum ranges from the Kara Sea and Spitzbergen to the Mediterranean and 
the Azores: on the American side from the Gulf of St. Lawrence to Campeche. It is said to occur 
down to a depth of 2750fm., and in arctic regions it reaches as high up as 10 fm. (cf. under East 
Greenland). 

Idas argenteus Jeffreys. 
Pl. III, figs. 3a—e. 
Idas argenteus Jeffreys, Ann. Mag. Nat. Hist. (IV), vol. XVIII, 1876, p. 428; Proc. Zool. Soc. 1879, 
p. 570, Pl. 45, fig. 3; Proc. Zool. Soc. 1882, p. 683. 


Shell having the shape of an irregular parallelogram (varying from rhomboidal to oblong), of 
a delicate texture, rather opaque, iridescent; it is covered with a pale brownish-yellow periostracum, 
which rises into fibrous excrescences on the posterior side; under the periostracum the shell is silvery 
white, except the beaks which are reddish brown; sculpture, very fine and close-set transverse striae 
and microscopic longitudinal striz, radiating from the beaks; margins straight at the back and in 
front, rounded on the anterior and smaller side, and sloping from the back with a curved outline on 
the posterior side; beaks circular and incurved, placed near the anterior side; an internal and long 
cartilage covers the hinge; hinge-line nearly straight, but obtuse-angled at the hinge; hinge-plate 
narrow, minutely and closely denticulated on both sides of the hinge; inside polished and nacreous; 
edge plain; scars inconspicuous. Size of the largest specimens about 8™™. 

In 1876 Jeffreys described the species almost as above, the additions and changes made by 
himself in 1882, however, being added. 


This small Mytilid was taken by the “Ingolf” at: 
mt. 67. ws Olslcelandin sess case eters 975 tm. Bas ca. 260 spec. 


The specimens of the “Ingolf’-Expedition agrée extremely well with the descriptions of Jeffreys. 
A radiating striation however can hardly be seen and the hairy periostracum is often distributed over 


a greater part of the shell, mostly however on the posterior and dorsal surfaces. 


Distribution. During the “Valorous” Cruise of 1875 one valve was taken in the North 
Atlantic (56°r1' N.L., 37°41’ W.L.) at 1450fm. The “Porcupine” Expedition of 1869 also found a shell 
in the Bay of Biscay at a depth of 994 fm. Lastly, it was taken on the cruise of the “Triton” between 
the Hebrides and the Feeroes at 516 fm. “inhabiting deserted tubes of Zeredo megotara in a large 
water-logged piece of pine-wood, to which the /das had fixed itself by a strong byssus”. The specimens 
of the “Ingolf’-Exped. were taken south of Iceland (61°30' N.L., 22°30’ W.L,.) at 975 {m., under similar 
conditions to the last; the trawl brought up two large pieces of pine-wood, which had been pierced 
through and through by Zeredo,; in some of the Zeredo tunnels were in addition mud and worm- 
tubes, further worms and small bivalves, namely /das argenteus. 

In 1882 Verrill mentions an “/das argenteus Jeffreys var.? damellosus Verrill (perhaps sp. 
noy.)”, taken by the “Fish Hawk” in 1881 at New England off Martha’s Vineyard (S.S. W. */, W., 
103'/, miles) at a depth of 335 fm.1). On this Jeffreys (l.c. 1882) makes the following comment: 


") K.A.Verrill: Catal. of Marine Mollusca added to the Fauna of New England; Trans. Conn. Acad. vol. V, 1882 (p. 579)- 
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“TIdas argenteus is probably the species of that name noticed by Verrill as var. demellosa’’, and the 
added knowledge of /das argenteus obtained in that year really disposed of the peculiarities of 
Verrill’s /das. 


Modiolaria. 
The 4 northern species of this genus may, according to my experience, most readily be dis- 


tinguished from one another in the following manner: 


OWE Tame CMW OC mrnnrcpeae ep apt at racetsyeg nig ative vile eral be Ha tarcas tie le aucune ele cies M. faba. 


not distinctly separated................... M. nigra. 


The shell Central 


only on anterior 


serine _ | separated 
é g ster- 
eS Voce alsa: ousthe 25 nOste! mia fe smooth M. discors 
striated ‘ ior areas of PY @ dia- Central] “TT ™ viene i en eye 
7 posterior area. ee : : (cum var. /evigata et substriata). 
gonal fur-] area 
shell 5 : Deere ee 
shagreen-like wrinkled .. AZ. corrugata. 
row. ; 


Modiolaria discors Linné. 

The true A/odiolaria discors Linné does not occur at Greenland, Jan Mayen or Iceland. The 
species is represented here by “Afodiolaria levigata Gray” and “Modiolaria substriata Gray”, which I 
do not consider separate species, but varieties of a species which also embraces “d/odiolaria discors 
Linne”. The last name has the prior right by age and must consequently have the advantage in 


the designation of the species. 


var. devigata Gray. 
Pl. III, figs. 4a—b. 


Modiola levigata Gray, Parry’s first voyage, Suppl. to App. 1824, p. 244. — Crenclla levigata 
Torell, Spitsbergens Molluskfauna, 1859, p. 133. — Alodiolaria discors Gould & 
Binney, Rep. Invert. Mass., 1870, p. 192, fig. 489. — JZodiolaria levigata Sars, Moll. Reg. 


Arct. Norv., 1878, p. 29, Pl. 3, fig. 3; Leche, Vega-Exped. Vetensk. Arb. III, 1883, p. 450, Pl. 34, 
figs. 27—28. 

Mytilus discors Fabricius, Fauna groenl., 1780, p. 418. — ALytilus discors, arcticus Fabricius (partim), 
K. D. Vidensk. Selsk. Skr. 1788, p. 453, figs. 1 & 4—6. — Modtola discors Moller, Index 
Moll. Groenl., 1842, p.19. — Alodiolaria discors Beck, in Gaimard, Voyage de la Recherche, 
Pl. 17, fig. 2a—h. — Modiolaria levis Beck, ibid. Pl. 17, fig. 3f — Alodiola discors Beck, 
Amtl. Bericht 24. Versamml. deutsch. Naturf. in Kiel, 1847, p.115. — Afodiolaria levigata 
Morch, Rink’s Grénland, 1857, p. 94; Vidensk. Medd. Naturh. Foren. 1868, p.224; Arctic 
Manual, 1875, p. 133; Rink’s Dan. Greenland, 1877, p. 442; Becher, Osterr. Polarst. Jan 
Mayen III, 1886, p. 69; Posselt, Medd. om Grénland, XIX, 1895, p. 67; ibid. XNIII, 1808, 
p.25; Jensen, ibid. XXIX, 1909, p. 326. — A/odiolaria corrugata (non Stimpson) et dewmgata 
Hagg, Ark. f6r Zoologi, Bd. 2, No. 2, 1904, p.22 & 23. 
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var. swbstriata Gray. 
Pl. III, figs. 5a—b. 

Mytilus discors, arcticus Fabricius, K. D. Vidensk. Selsk. Skr. 1788, p. 453 (partim), figs. 2 & 3. — 
Modiolaria levis Beck, in Gaimard, Voyage de la Recherche, Pl. 17, figs. 3a—e. — Modolaria 
discors Mérch, Vidensk. Medd. Naturh. Foren. 1868, p. 224. — Modiolaria levigata var. sub- 
striata Posselt, Medd. om Groénland, XIX, 1895, p. 67; ibid. XXIII, 1898, p. 26; Jensen, 
ibid. XXIX, 1909, p. 326. — Modiolaria substriata Hag g, Arch. for Zoologi, Bd. 2, No. 2, 1904, p. 25. 


The “Ingolf” has taken this species at: 


St 33.) Davis Sttait.: 2.) Were aearccnicten 35 fm. Osu I spec. var. 
=) 34. — Se ERR A eho ae nae ee 55 - I — very young levigata. 
=7UTO.mMINOKWegdatly SCA streets): lis eters IOIO - I — young (empty), var. sbstriata. 


At West Greenland the species is very common from the southernmost part of the land as 
far northwards as the investigations extend, namely to N. W. of Cape York; on the American side it 
is still met with in Franklin Pierce-Bay at 79°25'N.L. It prefers shallow water, o—30{fm., but it is 
said to live also in greater depths, down to 100 and 2goofm. The variety széstriafa is less common 
than devigata. The largest specimens at my disposal of var. /evigata measure 46™., of var. swbstriata 
30™",.; O. Fabricius mentions specimens of up to 5so™. 

At East Greenland the species has been taken at many places, sometimes in large numbers, 
from Angmagssalik as far north as collections have been made (Shannon Island at 75—751/2° N.L.). 
The depths noted are o—30fm. The variety /evigata is also by far the most abundant here; the 
largest specimen of this variety measures 36.5™™., of szbstriata 32™". 

Jan Mayen. The Austrian Expedition took 13 specimens up to 28™™. long on the north side 
of the island, at a depth of 8—13fm. The Danish Exped. of 1900 took some smaller specimens at 
15 and so—6o fm. 

At Iceland the species is probably common all round the island, trom lowest water!) and (in 
small specimens) out to 50—60fm.; the localities mentioned below hardly give a correct picture of its 
distribution, as only few dredgings were made in very shallow water, where the species mainly lives. 
The variety /evigata, which is the most frequent, reaches a length of 48™™., and among the var. 


substriata there is one of 52™™. 


East Iceland: 


MONS Vile prec esvere ci eeeact wate ove earners 8—1ofm., fine black sand. Ti spec 
Berutjordr, Dyupivogr <.-2.26 >. «cease: - 3 - , on Laminaria rhizoids. 2 
- ERA ce ete ees 6 - , mud with black sand. I — 
sities dhe oases me atalle sie 8 - Dy = 
- = antadie aide Abe tee oe IO - j= 
Breiddalsvik 32. njacc eee eee ee ones ce 14 - I — 


1) A.C. Johansen records Modiolaria levigata among the Molluscs which occurred in the greatest abundance 2—3 
meters below the high water mark at the coasts of Iceland. Vidensk. Medd. Naturh. Foren. 1902, p. 387. 
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Faskrudsfj6rdr, Hafnarnes............. 5o—r1ofm., blue clay. 2 spec. 
ReVAaT Old niente coi 8 sa ed eon ees 60--80 - —— 
a reyes a sy sere Renee a tats eS 70 - — 
Seydisfj6rdr at Skalanes on Laminaria rhizoids. 7 
— = eo See eee 6 - , on Laminaria leaves. I 
_ - ee ra 7—8 - 5) 
— = Srlinies cee eee: 8—4 - a 
BalkckatjOrGie pean senses sees sel aes se I2—I5 - 7 
eee eee een Pee 52—20 - me ee 
Pinnaijordr, Gunolisvik:..ios.¢.4 2.03% coe = 


All these are for the most part quite small specimens, due to chance naturally; 


the largest 


specimen is only 25™™. long, but in the Stockholm Museum I have seen a specimen from Berufjérdr, 


which 


was 48™™, long. 


material at hand. 


The variety sezdéstriata is rather frequent, comparatively speaking, in the 


North Iceland: 


AphistilijOrdr ee yet sett otaku a 1ofm., sand, coral. I spec. 
Kollafjordr 7 — 
Se eesc oe tone cone terrae 10 - I — 
— ninatlom amen ascee 5 - I — 
Skagastrand 4 — 
— 31 Obey roe ot or (ctha * 33 - I — 
GOP 3 Oe Tore 2 7 AW oie cetera ieee sts ac etoe 32—37 - I — 


Though there happens to be only such a small 


material from this part of the coast, it neverthe- 


less contains large specimens, of the variety /eviga/a up to 48™., and of the variety szdstrzata of 52 "™ 


West Iceland: 


P@ fray kee ere teretens tre: ss Sasasi MeoisaGi ent oes To fm. spec: 
XG alV Ae regs ae oete ss sia setts ne eae Seauae-as 6—9 - 3 
Isafjordr I — 
Onundarhordi Si. .0cenhesecssstes 1/,—O - I — 
Dyratjordr I 
6552 N23 S58 Wellies. saasteesn3. 33 - I — 
ORCS 23°88) VS ea tase te oe 7—I2 - — 
eley alli Oncaea, rsetere tettee cota ee cine ek 24 - 3 = 
Faxe-Bugt 15 
Reykjavik 20 — 


All these specimens belong to the variety dev7ga/a; the largest (from 


the second-largest (from Reykjavik) is 44.5". long. 


Onundarfjérdr) is 45°™. 
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South Iceland: 


Vestmannaeyjar beach I valve. 


SF nan eno eh aes omtsenic 1o—15 fm. I spec. 


These specimens belong to the variety seés¢viata and reach a length of 18™™. 


|At the Feroes the species has wot been found]. 


Remarks. At Iceland and Greenland the species occurs, as mentioned above, under two main forms: 


a. Modiolaria discors \. var. levigata Gray (PI. III, figs. 4a—b): the shell somewhat compressed, 
posteriorly high, rounded-truncate; the posterior area without radiating striz. 

b. Modiolaria discors \,. var. substriata Gray (PI. II, figs. 5a—b): the shell ventricose, posteriorly 
low, rounded-pointed; the posterior area with radiating striz. 

But each of these forms again is subject to variation. 

The typical /evigafa is a high form, but even among the full-grown we meet with specimens 
which are much more elongated than is usually the case. The typical /ezvigata does not have the 
radiating striae on the posterior area, but sometimes a faint striation may be seen here’). 

In the typical séstriata the postero-dorsal margin slopes rapidly downwards, but we also find 
specimens in which the slope of the posterior margin is less abrupt. The typical swéstrzata has the 
posterior area distinctly striated radially, but sometimes the striation is not to be seen, even under a 
lens (““MWodtolaria levis’’ Beck 1|.c.). 

The two forms frequently occur together and one is often at a loss to determine to which of the 
forms a given specimen has to be referred; in the case of smal! specimens it is often quite impossible. 

Modiolaria levigata-substriata are arctic and circumpolar forms, whose southern boundaries lie 
at Massachusetts, Lofoten and northern Japan. Viewed in a wider sense, including also J/odiolaria 
discors, the species is distributed further along the rest of West Europe to Madeira, including the 
Kattegat-Baltic (to Kiel and Neustadter Bugt) and the Mediterranean?). 

In opposition to G.O.Sars I must maintain, that Modiolaria substriata and Mod. levigata are 
not distinct, but forms of one and the same species. 

And I am most inclined to believe with Jeffreys, that A/odiolaria levigata Gray and Modio- 
laria discors Linné are specifically identical. Against this G. O. Sars has objected very definitely 
and I can in so far agree with this author, that there is not an excessively great resemblance between 
Mod. discors and an adult, typical Mod. /evigata; on the other hand, I certainly consider it as more than 
probable, that Zod. discors is nothing else but a southern3), pygmy4) and slightly altered form 


") I exclude here the fact, that all /ev/gata in the very young stages have the posterior area radially striated and in 
the adult condition retain this striation on the umbonal region; the striation is obviously a characteristic of the young stages. 

*) Bucquoy, Dautzenberg and Dollfus however write in their oft-cited work, on the marine Mollusca of 
Roussillon, that the occurrence of Mod. dscors in the Mediterranean requires to be confirmed; they mention various cases, in 
which J/od. marmorata Forb. has been confused with Mod. déscors. 

3) Mod. discors is certainly very commonly regarded as an arctic form, but the basis for this is undoubtedly a con- 
fusion with the form sxéstriata; among many hundreds of specimens, which I have examined from arctic regions (Greenland, 
Iceland, Spitzbergen, Kara Sea), I have not found a single one of the true déscors; this hardly goes further than northernmost 
Norway or Murman Coast, further east and north it is replaced by the swdstrzata form. As mentioned by Sparre Schneider 
(Tromsésundets molluskfauna; Tromsé6 Museums Aarshefter VIII, 1886, p. 65) the form sadstrzata (“Mod. levis Beck”) does not 
occur at Norway for the simple reason, in my opinion, that J/od. discors is its modification in boreal regions. 

+) The maximum length of Mod. déscors (at Denmark and Norway) is 20™™,, whereas Mod. substriata becomes over 50™™. long. 
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of “Mod. substriata’’, so small is the difference between them'). J/od. discors (PI. III, figs. 6a—b) is on 
the whole a more oblong form; this is the essential difference. But whilst maintaining, that Mod. levivata, 
Mod. substriata and Mod. discors are identical specifically, I may yet emphasize that in their typical 
shape they are representatives for just as many special forms and must not be summarily thrown together. 

Furthermore, the form dzscors, as I know it from Danish waters, is also not a little variable; 
frequently the posterior area is distinctly striated, but sometimes it appears almost smooth (cf. var. 
semulevis Jeffreys, Brit. Conchol. I], p.127); I have even before me at this moment a specimen from 
the Great Belt (Svendborg), which combines a striation such as we find in seds¢riafa with the form of 
a typical Zevigafa, or on the whole shows a great resemblance to a very young Mod. levigata. 

In conclusion I may quote some little known observations regarding the biology of this species. 

In his paper “Om Ueens-Muslingen” (i.e. JZ drscors var. levigala and substriata) O. Fabricius?) 
writes as follows: “This Bivalve I have found to be of common occurrence in Greenland, where it is 
called Bibibiarsuk,; I do not know the certain origin of this word .... one might be inclined to think, 
that the Greenlanders have found this name suitable for the whistling or hissing noise, this Bivalve... 
produces when it has stood for a long time closed at ebb-tide for want of water and then with the 
coming of the flood begins to open again. It is attached by its fine silk (byssus) to large stones or 
rocks in the sea, the largest end sticking upwards, the open side turned towards the stone or foreign 
body, to which it is attached. It lives preferably so far from the land, that it does not become dry 
except at spring-tides when the greatest ebb occurs. On the blind rocks out to sea, therefore, it is 
most numerous .... When its silky hairs have been broken by the waves or other cause, I have seen 
it stretch out its foot, attaching it to the solid rock, elongating and contracting it, and thus push 
itself forwards .... the fattest and largest are found on clay bottom ....” 

In a manuscript left by H. P.C. Moller we find: “It occurs everywhere in quantities on the 
coast of Danish West Greenland and especially where there is shallow water, partly on Jaminaria, 
more rarely on Fucus, partly among the string-like algal forms and among stones, down to a depth 
of 20 fm. or still deeper, e. g. at Nennortalik, Godhavn; I have taken it in 30fm. opposite Nepisene 
at a distance of 8 Danish miles from the coast.” 

And in a notice: “Ueber A/ytilus discors’’ Tap.Steenstrup makes the following remarks on 
Modtolaria discors var. levigata at Iceland: “ ... Noch mehr zeichnet sich diese Muschel durch ihren 
sehr ausstreckbaren Fuss aus, welcher ihr erlaubt, die Byssusfaden nicht nur um die Seiten der Schalen, 
sondern auch tiber den Riicken derselben herumzuftihren; dadurch kann sie sich ganz mit einer 
Byssushtille umgeben oder sich wie in einem Byssussack verstecken. Die Enden der ausseren Bys- 
susfaden werden auf kleinen Steinchen, Muschelschalentritmmern und dergleichen festgeheftet, so dass 
der Byssussack ganz einem Steinhaufchen gleicht; die innere Wand der Byssushtille ist dagegen sehr 
glatt, aus dichtliegenden, sich kreuzenden Byssusfaden gebildet, und schliesst sich den Muschelschalen 
ziemlich dicht an. Nur das hintere Ende der Hiille hat eine Oeffnung, sonst ist sie ganz geschlossen. 
In seichten Meeresbusen, in welchen der Boden mit grobem Sande und Grande bedeckt war, hat S. 


1) Leche has obviously been of the same opinion, as he writes (l.c. p.451), that the Afod. discors from Kiel Bay, 
sent him by Mébius, cannot be specifically distinguished from J/od. dev’s Beck; Leche refers to this in connection with the 
fact, that G.O.Sars had erroneously identified Mébius’ Jd. discors with Mod. corrugata Stimpson. 

2) Nye Samling af det Kgl. Danske Videnskabernes Selskabs Skrifter, 3. Deel, 1758, p.453- 
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sehr oft bedeutende Flachen von den oben erwahnten Steinhaéufchen eingenommen gesehen; in jedem 


derselben steckte eine lebende JZéilus discors-Muschel, ganz wie eine Puppe in ihrer Puppenhtille”*). 


Modiolaria corrugata Stimpson. 
Pl. III, figs. 7 a—d. 

Modiola discors Gould (zon Linné, Rep. Invert. Mass. 1841, p. 130, fig. 84. —- Mytilus corrugata 
Stimpson, Shells of New England, 1851, p. 12. — Mlodiolaria corrugata Gould and 
Binney, Rep. Invert. Mass. 1870, p. 193, fig. 491; Sars, Moll. Reg. Arct. Norv. 1878, p. 30, 
Pl. 19, fig. 2. 

Modiolaria corrugata Mérch, Rink’s Grénland, 1857, p.94; Arctic Manual, 1875, p. 133; Rink’s Danish 
Greenland, 1877, p. 442; Posselt, Medd. om Grénland, XXIII, 1898, p. 23 (partim). — dodr- 


olaria nigra Walker (non Gray), Journ. Roy. Dublin Soc, vol. 3, 1860, p. 70. 


At West Greenland this species is not common according to Posselt. In this I can confirm 
Posselt and I even believe, that it is more rare than he thought, as he has in several cases 
confused Modiolaria nigra with the present species. Specimens which are certainly 4/. corrugata 
I have seen in the Copenhagen and Stockholm Zoological Museums from the following West Green- 
land localities: Fiskenzes, 70fm., shell bottom; Godthaab, 50—60fm.; Disco, Harungen, 160 fm., clay 
bottom; Godhavn, 7ofm., clay bottom; Umanak, 12 fm. and 25—35fm., stony bottom; N. W. of Cape 
York, 5—12{m.,, sand mixed with clay. From each locality there is only one or a couple of specimens. 
According to Jeffreys?), the so-called “Modiolaria nigra’’ taken by the “Fox” at Cape York and Port 
Kennedy belong to this species. — The largest Greenland specimen which I have seen is 15.75 ™™. long. 

[At East Greenland JZ corrugata is stated to have been taken by the Swedish Exped. of 
1900, according to R.Hagg 3); I have had the opportunity of seeing the specimens in question and 
found, that they were in reality the two varieties /ev/gata Gray and substriata Gray of Modiolaria 
discors 1, M. corrugata has thus not yet been found on the east coast of Greenland]. 

{On the north side of Jan Mayen the Austrian Polar Station is said to have taken 2 specimens, 
according to Becher4), but we do not know, whether the determination was correct]. 

|That Mod. corrugata occurs at Iceland, as stated by Verkrtizen5), I consider as more than 
doubtful; the species is not represented in the systematic collections made from the Danish side. I 
imagine, that the specimens Verkriizen obtained at Reykjavik by dredging in July 1872, were 


M. discors var. substriata). 


Distribution. In addition, we have more or less certain records that JJodiolaria corrugata 
lives at Spitzbergen, ca. 3‘/,—63 fm. (Torell, Knipowitsch) and at Finmarken, 20—50 fm. (Sars), in 
the Kara Sea, 20—78fm. (Collin), in the Polar Sea of Siberia, g—12 fm. (Leche), in the Bering Sea, 


15--20fm. (Krause) and on the north-east coast of America down to Cape Hatteras (Dall). 


1) Amtl. Bericht iiber die 24. Versamml. Deutscher Naturf. und Aerzte in Kiel, 1847, p. 222. 

) Scient. Proceed. Roy. Dublin Soc., N.S., II, 1880, p. 128. 

3) R. Higg, Arkiv for Zoologi, Bd. 2, No. 2, 1904, p. 22. 

:) Becher, Osterr. Polarst. Jan Mayen, III, 1886, p. 69. 

5) T. A. Verkriizen: Dredging-Excursion to Iceland. Ann. Mag. Nat. Hist. 4 ser. Vol. X, 1872, p. 372. 
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Remarks. Great uncertainty prevails among authors regarding Modiolaria corrugata; often it 
is called a “transitional form” to other arctic species of Modiolaria, and especially to M. discors L. var. 
substrata Gray (“M. levis Beck”). From a close investigation I have come to the result, that 
M. corrugata is an exceedingly well defined species. MZ. corrugata certainly shows some resemblance in 
habit to JZ discors var. substriata, but is readily distinguished from this by the middle area being not 
smooth or simply striated (cf. Pl. III, fig.5c) but showing under the lens a shagreen-like wrinkling of 
the surface, as shown in fig.7d on PI. III (ci. also Krause: Ein Beitrag zur Kenntniss der Mollusken- 
Fauna des Beringsmeeres, p.1g)!). A similar kind of surface is also found, however, in JZ zzgra; but 
in the latter the posterior, striated area grades evenly over into the middle area, whereas in JZ corru- 
gata the middle area appears depressed along the boundary line towards the posterior area, as in J 
discors; further, in J/. corrugata the radial striation is coarser, the shell more ventricose (cf. measure- 
ments of Af. corrugata with those of AZnzzgra) and with more prominent umbones. In regard to shape, 
moreover, AZ corrugata is rather variable, as will be seen from the following measurements of a number 


of specimens: 


eats Length of Height of Height 3readth of Breadth 

‘ shell shell Length shell Length 
Greenland: <2 os sacu. 2 TSR MS TO a: 63.5 Yo Ax. ee 47.6 °/o 
—  bedddeae Peas 145 9.5 - 65.5 - 75 - Sieg. = 
eee es 14.25 - 9 - 63.2 - 75 - 52.6 - 

ee Aarne eters 1253 ee 7-75 - 63. - 7 - 56.9 - 
wg e dead gas 8 - 5:75 - 71.9 - 4.75 - 50.4 - 

RS PULZ DELS CM yar yee es 20.5 - 17 - 64.2 - To a= 41.5 - 
SP Abrus Pig ated acs Sears 24. °=«C- 15-75 - 65.6 - 10.25 - 42.7 - 

— Pee ee eee 14.75 - 65.0 - Io 44.4 - 

a Pe eee ee: 18.75 - 1G) 64. - 8 (C- 42.7 - 

eee Scene = 13.75 - 8.75 - 63.6 - 5:75 - 41.8 - 

— ee et CO 8.8) - 66.4 - 5-75 - 43.4 - 
sea 13 < 8.75 - 67.3 - oP 2.3 - 

fea agaesee: (OG O22 70.6 - 4.75 - 55-9 - 

— viene ees ante) 8.25 0= 5:75 - 69.7. - A= 48.5 - 
NCAT An CMe Rte et eee eS = ia 60.5 - 9 - 4L.Q - 

Modiolaria nigra Gray. 

Modiola nigra Gray, Parry’s first voyage, Suppl. to App. 1824, p. 244. — Crenella nigra Torell, 
Spitsbergens Molluskfauna, 1859, p. 130. — Modiolaria nigra Jeffreys, Brit. Conchol. I, 

1863, p. 128, Pl. 28, fig.4; Gould & Binney, Rep. Invert. Mass. 1870, p. 190, fig. 487 (juv.) & 488. 

Modiola discrcpans Moller, Ind. Moll. Groenlandiz, 1842, p. 19. Modiolaria striatula Beck, in Gai- 


mard, Voyage de la Recherche, Pl. 17, figs. ra—f; Amtl. Bericht 24. Versammil. deutsch. Naturf. 


1) Archiv fiir Naturgeschichte, 1885. 
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in Kiel, 1847, p. 115. — MJodiolaria nigra Morch, Rink’s Grénland, 1857, p. 93; Vidensk. 
Medd. Naturh. Foren. 1867, p. 96; ibid. 1868, p. 224; Arctic Manual, 1875, p.132; Rink’s Dan. 
Greenland, 1877, p. 442; Posselt, Medd. om Groénland, XXIII, 1898, p.27; Hagg, Ark. for 
Zool., Bd. 2, No. 2, 1904, p. 26; Jensen, Medd. om Groénland, XXIX, 1909, p. 328. 


West Greenland. 

The species has been taken at many places from the southernmost part up to Proven (72° 
23'N.L.), and it will certainiy prove to occur even further north, asit has been taken on the American 
side right up to 78°45’N.L.1). The depths recorded lie between ro—200 fm. It attains to a very 
considerable size, up to 62™™. 

Regarding this species H. P.C. Moller writes in a manuscript preserved in the Museum here: 
“This bivalve is living along the whole coast of Danish West Greenland, but only solitary and where 
the sea is deep (30—60fm.) and the bottom is clay. Young individuals are frequently to be met with; 
the adults on the other hand are rather seldom to be found, because they conceal themselves digging 


down deep in the clay.” 
East Greenland. 


M.nigra Nas been taken at 6 localities between Angmagssalik (65°35' N.L.) and Cape Borlase 


Warren (74°20'N.L,), at depths of ca.3—19 fm. The largest specimen is 45.5™™. long. 


Iceland. 
M.nigra has been taken all round the island, at depths of ca.6—sofm. The largest specimen 
is not less than 67™™. long, but as a general rule only small specimens are taken. 


The various localities are shown in the following lists. 


East Iceland: 


Berufj6rdr, Djupivogr........... 6fm., mud with black sand. 45 spec. 
Faskrudsfjordr.................. 50—20 - , blue clay. Dp 
Reydaryordtss..do%. sAnauese nace 44 - I — 
Seydisfj6rdr at Skdlanes......... 8—7 - 10 — 
Bakkafjordr .................... ca,Io - Boo 

SI Aa tuste Pacrnciaetaet rege oe 12—15 - , black sand. 1 

= weredttere elena oa. ome G2 ee Fragments of a large specimen. 
BinnabjOrds eo. .ausas aces 18 - 3 spec. 


The specimen from Reydarfjérdr 


sakkafjérdr has also been of considerable 


is 67™™, long, the specimen from the greatest depth in 


size, but the others are quite small specimens. 


North Iceland: 


ENOrshOtn s.c:10,. 4 sate 6 fm. 1 valve. 
AxatjOrdt seeyan sees. a ee eee 22 - Loe aa 
Ofjord at Svalbardseyri.......... IO—20 - 4 spec. 


These are small specimens. 


') Grieg: 


Rep. Sec. Norw. Arctic Exped. 


in the “Fram”, No. 20, 1909, p. 9. 
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West Iceland: 


Ritur Huk-straumnces!....-:...:..-.- 30 fm., in haddock. 
Dyrafjordr, inside Thingnees. ....... 1o—12'’, - , mud and small stones. 
eleva Onc igen. acre eects eeeaeests 24 - 
Faxafjordr, off Kollafjoérdr........... IO - 

= ,- ee eres 8—11'/, - , ooze and stones. 


, ca.2 miles N. E. of Keflavik 19'/,—20'/, 


, 4.3 miles W. 3/, S. of Hel- 


fare] (Se aNEletae a nae aoe 25 


All these are quite small specimens; the largest (from the first locality) are only 12™™. long 


, 002e, 


South Iceland: 


Medalland® Busta... s.c..casceee esses 


47—37 fm. 


These specimens reach a length of up to 33™. 


The Feroes. 


2 spec. & 2 valves. 


I 


4 
a 


I valve. 


5 spec. 


= 


From earlier years we have several specimens of up to 53.5™". long, but the locality is merely 


given as “the Feeroes”. 


letergaleniatse a nanan cannon oA See ae 
Sena aoe ee a A 10 
KOmeshavin (fondant cao ee ates 50 
Vestitianhavit o: cc cee ease eee ees 31/25 
ST ea Oe ans Caer eee 5—6 
Trangisvaagfjord, head of........... O—1I 
5 > y 
gmiles’ B.S... of Bispen...:.....+... ca. 7O 


7—10 fm., black sand, small stones, La- 


minaria. 


, sand with Laminaria. 


, fine black sand. 


, fine black sand. 


Among the specimens from Kongshayn there are 2 which measure 39.5 


mainder are only small specimens. 


In recent years M/. nigra has been taken at the following places: 


18 spec. 


ata 


1 fragment. 


4 spec. 


and 


i 


4 
oo 


5 


mm « 


the re- 


The distribution is undoubtedly cireumpolar; Alodiolaria nigra has been taken at arctic America 


(Northumberland Sound and Wellington Channel, Jones Sound and Rice Strait), West and Kast Green- 


land and Spitzbergen, in the Kara Sea, Polar Sea of Siberia and Bering Sea; towards the south it 


reaches to Cape Hatteras, Dogger Bank and western part of the Baltic, Sea of Okotsk and North-West 


America. — The vertical distribution extends from ca. 3—200 fm. 


Variation. A/odiolaria nigra is subject to no small modification in regard to the form of the shell; 


as will be seen from the measurements below, the height of the shell in these 17 specimens alone varies 


from 48.3—58.1°/, of the length of the shell and the breadth from 29.6—40.8 °/, 


The Ingolf-Expedition. II. 5 


9 


of the length of the shell. 
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; Length of Height of Height Breadth of Breadth 
Bacay shell shell Length shell Length 
Geum 2 ‘S195 TARE mas 1.2/6 
West Greenland (Nanortalik). . [+ oe 5 538° +5 3 , 
325. 18 - 55-4 - tes = 33.8 - 
40 - rte a) = as SB) = 
rm = IO.5 - OQ - T4. - 0.8 - 
East Greenland (Cape Dalton). . S78 a2 ae ae i 
ee - 207 = 56.3 - 12.5 - 35:2 - 
34.5 - 18.5 - 53.6 - 12.25 - 35:5 - 
eee Pits 8.2- 16 = G = 
— — (Turner Sound). ages : ve © 
tot 17 = 548 - 10.5 - 33-9 - 
Iceland (Reydarfjérdr)......... 67 - 33.5 - 50 - 20.5 - 30.6 - 
43.5 - 22.5 - 51.7 - If - 3225. 
The Feeroes (Kongshavn) ..... 4.5 - 23 - 55-4 - 
BO.5 = 21.5 - 54-4 - 12.5 - 31.6 - 
1.6) = 29 - 6.3, - 16 - Tels 
Denmark (Hellebzek) . ja ? ee 3 
Lao td 20at- 53.1 - 14.5 - 29.6 - 
(HIV.eer) ree ates 42 - 23 - 54:8 - TAS 34.5 - 
ieattegan j42 .- 21.5 - 52-4 - 14 - 34.1 - 
Lek ni lie gee 205 58.1 - 11.25 - 30.4 - 


Modiolaria faba (Miiller) Fabricius’). 
Pl. II, figs. 8a—e. 


Mytilus faba Miller, Prodr. Zool. Dan., 1776, p.250; Fabricius, Fauna groenlandica, 1780, p. 419. -— 


Modiola arctica Leach, in Ross, A voyage of discovery, 1819, App. II, p. 62. — Modtola faba 
Moller, Index Moll. Groenlandiz, 1842, p. 19. — Modiola fubus Beck, Amtl. Ber. 24. Ver- 
samml. deutsch. Naturf. u. Aerzte in Kiel, 1847, p.115. — Crenella decussata Walker (non 
Montagu), Journ. Roy. Dublin Soc. HI, 1860, p.72. — Modiolaria faba Beck, in Gaimard, 
Voyage de la Recherche, Pl. 17, figs.4a—i; Packard, Mem. Boston Soc. Nat. Hist.I, 1867, 
p. 280; Morch, in Rink, Dan. Greenland, 1877, p. 4422); Dall, Bull. U.S. Nat. Mus. XV, 
1879, p.146. -- Crenella faba Jeffreys, Sc. Proc. Dublin Soc, N.S., II, 1880, p. 128; Bush, 
Proc. U. St. Nat. Mus. 1883, p. 244, Pl. 9, fig.3; Dall, ibid. 1886, p. 207; Pieiies, Jahrb: 
Hamb. wiss. Anst., 3. Jahrg., 1886, p.44. — Modiolaria faba Posselt, Medd. om Gronland, 
XXIII, 1898, p. 22. — Crenella faba Grieg, Rep. Sec. Norw. Arct. Exped. in the “Fram”, 


No. 20, 1909, p. 10, Pl. I, fig. 1. 


The shell more or less ventricose, somewhat trapezoidal with a faint tendency to be oval, 


truncate in front, anterior margin rather curved, obliquely rounded posteriorly, ventral margin faintly 


‘) Of this little known species I give here a synonymy-list, which is complete, so far as I know; by far the most of 


references, however, are to nomina nuda only. — I think it doubtful whether JZ faba is a Modiolaria, but it seems to me to 
stand further from the genus Crene//a, and I retain the species under J/odiolaria, therefore, to avoid founding a new genus on 
a single, northern species. 


*) Mérch has forgotten to include the species in his earlier lists on the Mollusca of Greenland. 


—— 
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curved, dorsal side rissen in the middle and compressed, with the rather tumid and prominent umbones 
lying at the front end. The valves fairly thin but strong, with a brownish or yellowish, somewhat 
iridescent periostracum and provided over the whole with distinct, flatly rounded ribs, which to a 
number of ca.50 radiate out from the umbones towards the circumference of the shell and are of the 
same breadth as or little broader than the intercostal furrows, but broadest towards the anterior end; 
the circular lines of growth very fine. Interior iridescent, usually pale-reddish or violet, crenulated at 
the margin; a crenulation of ca.7 small teeth on the hinge-plate under and in front of the beak. 
Length up to 17.5 ™™. 

At West Greenland Modiolaria faba has been taken as far south as at Ivigtut (61°13' N.L,); 
it first appears in quantity at Godthaab (64°11'N.L.j and it is common further north, at least up to 
Melville Bay. It is met with most frequently in shallow water (o—15fm., more seldom 20—30 fm.) and 
chiefly on stony, algae-covered clay bottom. — In Umanak Fjord I have found it attached by its 


byssus to sea-weed, which floated at the surface over very great depths. 


Distribution. Elsewhere the species is only known on the American side, namely: Cape Sabine 
in Smith Sound (78°45' N.L.), 2—5 fm. and Havnefjord in Jones Sound (Grieg), Cumberland Sound on 
Baffin Land (Dall, Pfeffer), as also from Labrador southwards to 51°33’ N.L., o—15 fm. (Packard, 
Bush and Dall’). 


Remarks. The numerous specimens at my disposal from Greenland show, that the form is 
variable to some extent, sometimes swollen and low, sometimes comparatively flat and high; to make 


this evident I have taken the measurements of the following specimens: 


: Height Breadth 
Length of shell Height of shell = Breadth of shell : 
Length Length 
Io™, 75 mm 75 ce 6.5 mm) 65 of, 
9 - 7 - 77.8 - 55 - 61.1 - 
: IO - 8 - 80. - 5 - 50 - 
12 - IO - 66.7 - 5 - 41.7 - 


In a manuscript left by the author of the Index Moll. Groenlandiae, H. P.C. Moller, the following 
information is given regarding the animal: “The mantle is open in front for two-thirds of its 
extent; the posterior third is closed and forms a short conical tube, broad at the base. The hindmost 
part of the open mantle may extend a little out over the margin of the shell. The foot, when quite 
extetided, is twice as long as the greatest length of the shell, otherwise quite similar in form to the 
foot in J. devigata; extended whitish, contracted brownish, in young specimens yellowish.” 

Moller writes further on J/. faba: “The colour of the shell is dark chestnut-brown; the quite 
small specimens are clear lilac; those I have taken here in deep water and in the open sea, were 
greenish and very light-coloured .... It occurs on Laminaria in great quantity at Godthaab and 
further north along the coast; but I have also obtained it at a depth of 30fm, 8 Danish miles from 
the coast.” 


1) Mérch’s record of its occurrence at the coasts of Denmark must be based on a mistake, as C.G. Joh. Petersen 
has already remarked (Om de skalb. Molluskers Udbredningsforhold, 1888, p. 128), as also Beck's statement that it lives at Iceland. 


9° 
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Lastly, I may quote a remark by Iap.Steenstrup') with regard to Modiolaria faba: “Eben 
dieselbe Lebensart (i.e. wie Mod. levigata, cf. p.61) muss auch eine andere Muschel aus derselben 
Abtheilung der Gattung Modolus, namlich der Mytilus faba Fabr. fn. gronl, fihren, denn Prof. 
Steenstrup hatte mehrere in Spiritus aufbewahrte Exemplare aus Grénland in ahnlichen Byssus- 
hiillen gesehen; die Hiillen waren durch dussere Faden theils an Sertularien- und Corallinen-Zweige 
geheftet und ganz mit denselben bedeckt, theils waren sie zwischen verschiedenen Ascidien eingewebt, 


zum Theil selbst von den letztgenannten tberwachsen”, 


Crenella decussata Montagu. 


Mytilus decussatus Montagu, Test. Brit. Suppl, 1808, p. 69. — Crenella decussata Jeitreys, Brit. 
Conchol. II, 1863, p.133, Pl. 28, fig.6; Sars, Moll. Reg. Arct. Norv., 1878, p.31, Pl.3, fig. 4. 
Modiola? cicercula Moller, Ind. Moll. Groenlandiz, 1842, p.19. — Crenella decussata var. Morch, 
Rink’s Gronland, 1857, p.94; Arctic Manual, 1875, p. 133; Rink’s Dan. Greenland, 1877, p. 442. 
— Crenella decussata Posselt, Medd. om Gronland, XXIII, 1898, p. 19; Ha 


gg, Ark. 


f. Zoologi, Bd. 2, Nr. 13, 1905, p. 113; Jensen, Medd. om Gronland, XXIX, 1909, p. 329. 


The “Ingolf”? has taken this species at: 


wi 12015 NW. Otelcelandh 577.isert sre ri7im. 65°C. 1 valve: 
- 86. W. of Iceland (Brede Bugt)... 76 - 4 spec. & numerous valves. 
= O72 = = — -- =) jo) LLOPS 12 — & numerous valves. 


The largest of these shells (St. 87) is 3.75 ™. 


West Greenland. 


Here C. decussata is common from the southernmost parts up to a least Upernivik (72°47' N. L.). 
It occurs on clay and sand and among fragments of shells, most frequently at 20o—5ofm. but also goes 
higher up (10 fm.) as well as deeper down (200 fm.). The largest specimens measure 5.57. — “It 
spins, but the threads are so fine, that they can scarcely be seen with the naked eye and even under 


the lens only in certain directions of the light” (H. P.C. Moller M.S). 


East Greenland. 
A single specimen, 4.75". high, has been taken on the southern part of the coast at Ti- 
ningnekelak (65°56' N.L.); according to Hagg {l.c.) a Swedish Expedition is said to have taken a very 


small speeimen in Franz Josephs Fjord, the outer part of Myskokse Fjord, at 116'/, fm. 


Iceland. 
When Moérch wrote his review of the Mollusca of Iceland he did not himself know Cvrenzella 


decussata from the island, but was only able to report, that Jeffreys had seen a single specimen 


) Extract in: Amtl Bericht tiber die 24. Versamml. Deutscher Naturf. u. Aerzte in Kiel, 1847, p. 222. 
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from there. From recent year’s collections, however, C. deciussala proves to be common all round 


Iceland at depths of 6—so fm. ‘The following are the various localities where it has been 


found. 
East Iceland: 
NGFOTIS Nil eee eepeateenetee ve tesa csvset years 4ofm., ooze and clay. 1 spec. & 3 valves. 
Oster Onlin. acne tases wee ees 4o - 4 valves. 
Berutjordr, Djupivosr............... 6 - roo spec. & 16 valves. 
= = CoCo en eer 6—g - , mud with black sand. I 
BreiddallSwakave ieee ernst. te ter I4 - 6 — 
GNE SeNeM eye 259. VV saree nerer erst vent 40 - 4 — & 25 valves. 
WAGE Ord ae erate chersys mya tgeysatie toes nce 8—12 - 70 — & 70 
ers ee ees I5 - 5 
INOLGL Onc terre rier eee tnye 4o - 2 valves 
Seydisfj6rdr at Skulavig............ Ome 7 spec. 
Bakkatjordr .o5 s2c.c.6s00 oss anies os 12—15 - , black sand. 10 — & 3 valves. 
re er ere 32—25 - , clay and sand with shells. 5 — &5 
Sere ey rieth tares Sesehecstete) sore 52—43 - I — &2 
JesbabetanyOh@dbe amr an bem ae conan ea ame 18 - I valve. 
The maximum size is 4.75", 
North Iceland: 
ERIVO USL Oitinayee rae ae verretecieiel cis eis ace reas tae 6 fim., mud. I valve. 
Midateva ese rac ete tieyseerc obras ie ite ethers II - 2 spec. & 3 valves. 
Teint hs sts etre, trbsia genes 131/, - , black sand. I valve. 
PNSCANN Ot: Cltsemee tere eee nc ee Gee the 30 - , sand and stones. 9 valves. 
Siglufjordr...... MM eo nre a a tadsin fee set I5 - 3 spec. & 3 valves. 
Skagastrand I spec. 
The largest of these specimens is 3.75". 
West Iceland: 
Say acca Gi Upper wey ames ast een 2) 60—63 fm. I spec. 
Dyrafjérdr, inside Thingnees........ 1o—12'/, - , mud, small stones. 4 valves. 
Elvalij Ord mean satisies acta ve than 24 - 60 spec. & r4o valves. 
IRS OSS vil Reape tesa ees ig, dekrnss Sachs = As 8 - , shell-gravel, blueclay, stones. 11 — & 4 — 
axl) OLC Tee eter tare aie cate ate as 17 - , coarse shell-sand. 1 — & 12 
—_- off Kollafjérdr............ 8—11'/, - , ooze and stones. T == ee 26 
— - eee IO - Several hundred spec. 


& valves. 


= mouth of Kollafjérdr..... Bf. - 24 spec. & ca. 200 valv. 
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Faxafjérdr, mouth of Kollafjérdr. . . o'/,—11fm., fine black sand and ooze. 3 spec. & 4 valves. 
Keflawilken ur scctaiorns os 15—16 - , fine black sand. — & ca.150 valv. 
ca.2miles N.K.of Keflavik r9'/,—20'/, - , ooze. 22 FCA TOON == 

— 19 miles W. of Helgasker 

VAS Cir A. testy secur = vc 13—16 - , shell-gravel,stones& Lamin. 5 — & 8 valves. 
— 4.3 miles W. 3/, S. of Hel- 

gasker Vager.:..... 25 - ca. 200 valves. 


= 


— OL VAC OY siya. sneer g—10 - , fine sand and ooze. 
— 7 miles N. N. E. of Ska- 
gens ight: 220.0. 0: 17— 20'/, - , sand and shells. 
lainaph Onis hc cvs. sae se ars ere aay: 25 - , fine black sand and ooze. 


The maximum size of all these specimens is 4™. 


South Iceland: 


Westinanmacyjar 05.26 ais Ssh clvs ees 4gim., clay with a little mud. 


The maximum size is 3™. 


The Fezroes. 


2 spec. & 20 valves. 


tT — &iaivalve 


valves. 


5 spec. & 60 valves. 


At the time when Morch prepared his Faunula Moll. Ins. Feeroéusium, Crenella decussata 


was still unknown. During the investigations of recent years it has frequently been found at the 


Feeroes, at a depth of ca.5—5sofm.; the following are the different localities: 


Wlakswigaescvcsds aera 11 fm. 

ey eee IO—I5 - 

BOL OW Oa anette = 7—10 -  blacksand,small stones, Lam- 
inaria. 

— ee ee ee Oe 1o - , sand with Laminaria. 
EY] deus apmotere ott. cisinaatneene tuaenes 5—6 - , coarse, black sand. 
Fundingsfjord............... .... I2—ca.20 - , coarse sand & clay. 
Konoshavny .2. 2 o.es sesh batencins 12—16 - 

— Se Oe ee 25—35 - 
- a er ee ee ca. 50 - 
Vestmanhavn ...................5 3'/-—-5 - , fine black sand. 


a ee ee ee eee ae ee 5—6 - , fine black sand. 


rc ater sscoxveua heuster sere I0—30 - 


AS15111 dee ne eRe eee ee I4—16!/, - , ooze. 


Kalbakfjord ............... 0.0000; 4O—I10 - 
Trangisvaag 

61°40 Nal 9o4oUW. Ly ao: «eee nee 135 - 
gmiles E.S. E. of Bispen......... ca.70 - 


2 
10 


ca 


9 


spec. & 1 valve. 
— & 160 valves. 


. 300 spec. & numer- 
ous valves. 


spec. 

— & ca.100 valv. 
= OS, 200m — 
— & 60 valves. 


— & 160 — 


Over 1000 spec. 


Ca. 


H ON Oo 


H 


200 spec. & a num- 
ber of valves. 


spec. 
valve. 
valves. 
spec. 


valve. 
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16 miles E. by S. of south point of Nolso. . 80 fm. 1 spec. & 2 valves. 


13 — W. by S. of Munken.......... ca.150 - 12 valves. 


The maximum size of all these shells in only 3.5 ™™. 


Distribution. Cyrenella decussata is an arctic and boreal species, ranging in the north to Melville 
Bay (“Fox”), West and East Greenland, Spitzbergen (Torell and others), Nova Zembla (Leche), Kara 
Sea (Pfeffer) and Bering Sea (Krause); in the south it reaches to Cape Hatteras (fide Dall, 1889), 
the British Isles'), Korea and California. In Danish waters it reaches to the southern Kattegat. The 
vertical distribution extends from 2—300 fm.; Jeffreys’ statement, that it goes down to 1750 fm. 
probably rests on some mistake. 

According to my measurements the species becomes 5.5™™. at Greenland, 4.75". at East Ice- 
land, 4™. at West Iceland and only 3.5™™. at the Fieroes. The size thus decrease in the same pro- 


portion as the marine climate becomes milder. 


Cardiidez. 


Cardium echinatum Linné. 
Pl. III, fig. rr (young). 
Cardium echinatum Tinné, Syst. Nat. ed. 12, 1, 2, 1767, p.1122; Jeffreys, Brit. Conchol. II, 1863, 
p. 270, Pl. 34, fig. 2. 


Cardium (Acanthocardia) echinatum Mérch, Vidensk. Medd. Naturh. Foren. Kbhvyn. 1867, p. 93. 


[Greenland]. 

Fabricius mentions’), that he had seen a weathered valve washed up on the beach. Since 
then no one has found the species at Greenland and there is in fact not the least probability that it 
lives there. 3) 

Iceland. 
The species, which was not known earlier from this island, has in recent years been found at 


several places on the south-western, southern and south-eastern coasts. 


South-West Iceland: 


Faxafjordr, off Kollafjordr............ 8—11'/, fm., ooze and stones. rt spec. & 6 valves. 
— = — Ren ara IO - 3 — &>50 - 
— mouth of Kollafjérdr...... g'/,—-1r - , fine black sand and ooze. 3 &25 - 
— Keflavik .........0....... 15-16 - , fine black sand. 4 — & 40 — 


1) According to Jeffreys the “Porcupine” has taken Crencl/a decussata on Adventure Bank in the Mediterranean; 
this statement seems all the more remarkable as the species is not mentioned cither by French or Italian malacologists. 

2) Fauna groenlandica, 1780, p. 409. 

3) Cf. also W. H. Dall in Proc. U.S. Nat. Mus. XXIII, 1900, p. 388: “Cardin echinatum, O. Fabricius 1780, from 
Greenland was doubtless derived from European ballast.” 


ba | 
nN 


Faxafjérdr, ca.2 miles N. E. of Kef- 
laviknc ste teen meeeunines er 

— , 4.3 miles W. 3/, S. of Hel- 
asker Waters: cae ttt: 


— ew Ole VCC Viren e o-staoe 


= 7 miles N.N.E. of Ska- 


tf 
(GSN ALCJ ils ois aye o a maeh = 


PLatirariy OLdises opto te sete aetee ts 
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19'/,—20!/, fm., 00ze. 


25 - 
g—10 - , fine sand and ooze. 
17—20'/, - , sand and shells. 
25 - , fine black sand and ooze. 


4 spec. & 24 valves. 


13 valves. 


4 = 


I valve. 


1 spec. & 10 valves. 


These are on the whole small shells; the largest is only go™. long, and of the specimens 


containing the soft parts the largest is only 22™™. long. 


Vestmannaeyjar 


S. W. of Eyjafjallaj6kul............ 


63% 7t/.' Noles, 17°39 Wiest sacs 5: 
Medalland -Buetie as. eres 2 eae oe 


South Iceland: 


49 fm., clay with a little mud. 
17 
234 
87 - 
4/=37 > 


, sand mixed with ooze. 


I spec. 
t fragment & 2 valves. 
2 spec. 

I5 — 


I valve. 


& 4 valves. 


6 valves. 


The maximum length of these specimens is likewise small, namely 38 ™™. 


Myre-Bugtny aise agnges eee ces 
64217.) NT pA AAG We lies naa a are 


Lonsvik .... 


South-East Iceland: 
58fm., sand mixed with ooze. 
45 - , black clay. 


40 - , ooze and clay. 


The maximum length of these is also only 4o™". 


Here the species is common, at depths from ca.5—80fm., and reaches 


namely 57™™. 


Videre| deter eae ee 


Klaksvig.... 


Bordévig 


Fundingsfjord . 
Skaalefjord . 
Kongshayn......... 


Vestmanhayn 


The Feroes. 


The various places where it has been found are the following: 


ca. 25 fm. 


6—I0 - 
7—10 - , black sand and small stones. 
Io - , sand. 
5—6 - , coarse black sand. 
I2—ca. 20 - , coarse sand and clay. 
4—I0 - 
ca. 50 - 
3-14 - 
5— 6 - , black sand. 


3 valves. 
1 spec. & 4 valves. 


[oe 


a considerable length, 


valves. 


spec. and 6 valves. 


Dw op - bY a 


valves. 


IS) 


spec. & 20 valves. 


valves. 


tS Go. tS 
| 


spec. 


Sey 
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Off Sandevaag. I spec. 
Sorvaag, beach. 7 
ee ee eee en ee .... 14—16'/, fm. ooze. ae 
allbalet) Orda eres ee ae. oe: 40-—I10 - I2 valves, 
Thorshayn., 2 spec. 
Trangisvaag. 4 — 
Siesta cs ae ears I5 - 7 valves. 
13 miles S. of Myggenesholm...... ca.70 - I valve. 
16 — KE. by S. of south point ot 
INOISO Canin We cee tee eee cae - 80 - 2 spec. 


Distribution. Cardium echinatum is distributed along 


g Europe from West Finmarken to 
Madeira and the Canary Isles, it reaches down to the south-western Kattegat and the Sound (Hveen). 
Towards the west it extends over the Feeroes to the south-eastern, southern and south-western coasts 


of Iceland. In the Mediterranean, including 


5 
the Adriatic and Sea of Marmora, a_ variety 4 
— : Y Pa i 
(var. mecronata) occurs. Its vertical distribu- ; yas ao? i 
3 . ( 
tion is ca. 5—8o fm.!) o™ \ 'd , 
Remarks. The very small specimens 4 \ - ! 
: / \ J 
of this species are not easy to recognize at _ Fea aS ee 
. . es 
first glance; as fig. 3 shows, the antero-dorsal as a 


corner forms a sharp angle. During the . oor: 
Figs. 3—5. Cardium echinatum, very young specimens. 


growth of the shell, however, the distance The appended cross indicates the natural size. 
between the “angle” and the beak becomes 
reduced (see figs.4 & 5), so that the earlier, prominent corner now only appears as a tooth close in 


front of the umbo. 


Cardium edule Linné. 


|Iceland.]| 


Dr. A.C. Johansen has brought home a left valve of C. cdu/e taken on the beach at Heimaey, 
which is the largest of the Vestmanna Islands at South-Iceland; the valve is thick-shelled and 33.5" 
long. As the species has not been found elsewhere at Iceland, we must be careful in drawing con- 
clusions froin this isolated find; this valve may have been brought to the islands with ballast or in 
other ways.’) 
[The Fezroes.| 


According to Mérch (Vidensk. Medd. Naturhist. Foren. Kbhyn. 1867, p. 93) C. edede lives at 


the Feeroes, but from an examination of the specimens from the Feeroes labelled Cardizem edule 


1) According to Jeffreys the Porcupine Expedition of 1869 has taken it W. of Ireland down to 183 fm., but it is 
not stated whether the specimens were living or not. Ae 
2) Mohr’ C. edule (Forsog til en Islands Historie, 1786, p. 128) is identical with Carden celiatiom Fabricius. 


The Ingolf-Expedition. IL. 5. iG 
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by Mérch and preserved in the Museum I have found, that this statement rests on a confusion with 
C. fasciatum Mtg.*) (cf p.79 and figs. 9f, g and h in PI. ITI). 


The species is thus not known from the Feeroes and must be omitted from the fauna list. 


Cardium minimum Philippi. 


Cardium minimum Philippi, Enum. Moll. Sicil. I, 1836, p. 51; II, 1844, p.38, Pl.14, fig.18. — Cardium 
suecicum T,ovén, Index Moll. Scand., 1846, p. 36. — Cardium minimum Jeffreys, Brit. 


Conchol. II, 1863, p. 292, Pl. 35, fig. 6. 


The “Ingolf” has taken this small species at the following places: 


Sie tosmenwe of Iceland sh cc cie cece 138 fm. Once 3 spec. & ca. 200 valves. 
SF 1,86.=) Jot ee —  (Brede Bugt)...... 76 - 1 — & 4 valves. 
SSS ee Sate Aaa EB) a aie IIO - I valve. 

- 10 = - SS Raemcte se moses 788 - 2 eee 2 corresponding valves. 
= 8) We ok Tceland ian aes se es 130 - 6° - 3 spec. & 4 valves. 
S86 os fo 42S che ienin Soesen 170 - 50 — & ca.100 valves. 
pie Ov nos Ol celaid im neat see eee go - ret ee TO == MSi== 75" 


[West Greenland.| 
According to Posselt?), there are 5 specimens of C. minimum in the Riksmuseum of Stock- 
holm, labelled as taken by the Swedish Expedition of 1871 at Kekertarsuak, which lies at Disko 
Fjord at 69!/,N.L. I have had the opportunity of seeing one of these specimens and can confirm 
the correctness of the determination; but on taking the general geographical distribution of the species 
into account, I feel convinced that some change in the label has taken place, and that the specimens 


in question do not come from Greenland. 


Iceland. 


The species was not known earlier from Iceland, but in recent years it has been taken (besides 


at the “Ingolf” stations noted above) at the following places: 


Oger IN ys 22723, Wailers saauscae- 170—114 fm. ca. 1000 spec. 
63°r8! = (97°30) Ga aaa dee 94 - 10 — & 18 valves. 

- 150 — & a number of 
63°O5S wn 2057) GSS see eee 293 - valves. 
Vestinannaéyjar 2.7.5. aaseees ee ee 68 - 5 = 
O3°n 7a NeW. 7530) Wola ect sarcserorioees 87 - , black sand with shells 1 spec. & 4 valves. 

and stones. 
63742) IN Gly alfa o et Welly accpnyece eeteeeae: s aeetene 18—4o - 5 valves. 


') Has M6rch himself been in doubt as to the correctness of the determination, since he has not included C. edule 


in his summary at the end of his paper, or has he simply forgotten? 
2) Medd. om Gronland, XXIII, 1898, p. 60. 


LAMELLIBRANCHIATA. 


“I 
nN 


Mi rep UO tee ered tce wesw nas Soe Saki 58 fm., sand mixed with ooze. I valve. 
Wousvilen see eee eee e 40 - , ooze and clay. 4 spec. & 9 valves. 
C. minimum is thus fairly common and even occurs in considerable numbers off the western 


and southern coasts of Iceland, at depths of 4o—293 fm.'). The maximum length is 10° 


The Feroes. 
Nor was the species known from here formerly, but in recent years it has been taken at the 


following places: 


Fundingsfjord ..................... 12—ca.20fm., coarse sand and clay. I spec. 

W/GEISTTEENOMOED ZO, @ Foe, cee conics) aeete 5—6 - , fine, black sand. I 

Gr-4O rN. 1 7 AO Welim 02.8 fie id as 135 - 1 — & 75 valves. 

6I°TS =. O85 = ArwdikaiGiaean ca. 475 - ca. 600 spec. 

ORY ==. O98O escent te sie: 440 - = 400 — 

16 miles E. by S. of south point of Nolsé 80 - I spec. 

Aleralejte sins INS 7 Wi... 11 eSenacr. I50 - 40 — &a number of 
valves. 


The specimen from shallow water (Vestmanhavn, 5—6fm.) is very small (2™™.); at the other 


localities the species reaches a length of 7—g"™". Large numbers still occur at a depth of 475 fim. 


Distribution. Cardium minimum is distributed along Europe from the North Cape to Gibraltar, 
also in the Mediterranean; through the Kattegat it reaches down to the north coast of Funen and 
the Sound; over the Feeroes it extends to the south and west coast of Iceland. It has been taken at 


depths of ro—ca. 800 fm. 


Cardium fasciatum Montagu. 
PL III, figs. ga—k. 
Cardium fasciatum Montagu, Test. Brit. Suppl. 1808, p. 30, Pl. 27, fig.6; Jeffreys, Brit. Conchol. I, 
1863, p. 281, Pl. 35, fig. 3. 
Cardium fasctatum Moérch, Vidensk. Medd. Naturh. Foren. Kbhvn. 1867, p. 93; ibid. 1868, p. 220. — 


Cardium edule Morch (non Linné), ibid. 1867, p. 93. 


The “Ingolf” has taken this species at: 


StROSmeNViacO LGelatid Giyaas anys: 138 fm. 5.00 C: 2 valves. 
- 86. -) - —  (Brede Bugt)... 76 - 4 spec. & 80 valves. 
=2 107.0 =). 72 sens 110 - ca. 70 valves. 


These valves are up to I1™”. 


[West Greenland. | 
According to Posselt?) there are 2 specimens of this species in the Riksmuseum of Stock- 
holm, which are stated to have been taken at Julianehaab in southern West Greenland. I feel con. 


r) A single specimen indeed has been taken at a depth of 788 fm. (“Ingolf” St. 10), but it was dead. 
2) Medd. om Gronland, XXIII, 1898, p. 60. 
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vinced, however, for the same reason as that given under the preceding species, that some mistake or 


other has occurred, and that C./asciatum does not live at all at Greenland. 


Iceland. 


From the west coast it is present from many localities, and in some cases in fairly large 
numbers, so that we may say that it is common there; it seems also to be fairly common on the 
south coast; it occurs in smaller numbers and at comparatively few localities on the north and east 
coasts, which is also quite natural, as these coasts have a relatively cold marine climate’). The depths 
at which the species has been taken lie between ca. 1o—120fm. The maximum length is 15 ™". 


The various localities are as follows. 


East Iceland: 


Miyres Bicte ace. ccueewuthe aero cate 26 fm. 2 valves. 
Seydisfj6rdr off Brimnes............. 4o - I valve. 
BakkahjOrdn. oh? .) 2. cane ssscss ae cenes 32—25 - I spec. 


The largest specimen is 9.5™™. long. 


North Iceland: 


hist yOrdi sso asec neeee ae nane sofm., clay with many stones. 1 valve. 
DXA OLA tens da octet eat eee ae 22 - , mud. I — 
Skjaliandi, Bugt:, joecass. css48 Haass 31 - , very fine black sand. 2 spec. 
Husavik in E. 4 miles............... 42 - I — 
Ofjord at Svalbardseyri.............. IO0—20 - ee 
Skagasttand, -Bugt s..546:9044s very: 11g - , mud. I — 
IOHAN OfGP 5.20 ca etae ma Srna eae ees IO - ihe ie 
W CldHleySalst othjai cc hhed int @ Reese 2I—25 - is aras 


The largest of these specimens is 12 ™™. long. 


West Iceland: 


Onundarfjérdr 0. 10 fm. 7 spec. & 7 valves. 
= Geiser te naan anete uence ca.I2 - ca. 100 spec. 
Dyrafjordr. 7 spec. & 5 valves. 
inside Thingnees....... 10'/,—12"/, - , mud and small stones. 50 — & ca. 300 valv. 
Fossfj6rdr. I spec. 
Talknafjordr. 6 — 
N. W. of Talkni. I spec. & 3 valves. 


Brede Bugt, off Hellissandur......... Ao} = I valve. 


KLOSSVIK Aa ee eee 8 


- , Sshell-gravel, blue clay, stones. 1 — 


') It has to be remembered, however, that not so many collections have been made at the other coasts as on the 
west coast. 


Faxafjordr. 


y 


d 


’ 
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re coe 14—29 
Otte Kollatjoxds toenan nee 8—r11/, 
- ee act 505 10 
mouth of Kollafj6rdr..... g'/,—11 
etl arvileepeverensns ane cpaasivcnss 15-—16 


coarse shell-sand. 


- , ooze and stones. 


- , fine black sand and ooze. 


- , fine black sand. 


, 2miles N.E. of Keflavik 19'/,—20"/, - , ooze. 
, ImileW.of HelgaskerVager 13—16 - , shell-gravel, stones. 
, 4.3 miles W. 3/, 5. of Helga- 
Sken Wao er .yyctencrrts 25 - 
< HSE, (aha WAKGK =) ren Seo erin g—io0 - , fine sand and ooze. 


, 7miles N. N. E. of Skagens 


TOC eee ead Barats 17—20'], - , sand and shells. 
Reykjavik. 
Reykjavik Roads. 
rat OL argu means hoes ocd © ae 
SS ee eee ee 25 - , fine black sand and ooze. 
0S sae eee fey chewy s cre she oe cane 2I - 


One of these specimens is 15 "™ 


Heimaey, beach. 


Vestmannaeyjar 


SaWeror Hyjatjallajokul 2.ae.q sss sen 
GAG HEIN URS ni ecko) NRO Baer ee artere cay 
Ga 2A Nally 7 59 Wen ak 286 Sacer aye 


The 


. long, a second 14.5. and several are 


South Iceland: 


30 fm., shell-gravel. 


49 - , clay with a little mud. 
15—18 = 

87 - 

ohais 
largest specimen is 11.5". 


Feroes. 


I 


20 valves. 


spec. & 


valves. 


spec. valves. 


& 34 


valves. 
spec, & 


spec. 


x 80 valves. 


~ 


9 valves. 


g valves. 


13 nm ]¢ me, 


valves. 
spec. & 
ae Ps 
valve. 
spec. 


7 valves. 


160 — 


From these islands we have numerous specimens and valves from many localities, so that it 


must be considered common both near the coast and out to sea; living specimens have been taken 


in depths of ca.5—135fm. It may attain a considerable size, namely up to 19". and is not rarely 


14—16"",; in deep water, however, just as at Iceland, it seems to have a smaller size. 


The localities are as follows: 


Wadlere| CG tn saa saceoee fae aden ane os 


BOLCONAo wenn ante eee oer 


10 fm. 
7—10 - , black sand, small stones. 
5 6 - , coarse black sand. 


, coarse sand and clay. 


valve. 


valves. 


spec. & 42 


valves. 
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Skaalefjord® < Sse eta crae cre sent ote 4—s5 fm. 2 valves. 
Roneshavie pe eee eee 12—16 - , sand and ooze. 14 spec. & 17 valves. 
25—35 - I valve. 
Dae Ee Mere ese terien ca. 50 - 1o spec. & 45 valves. 
Wes brn ceria yatta ee rote. a8 scat ate are 31.—5 - , fine black sand. g-— & 20 = 
err eet eo 1 — & 2 — 
Sorvadoxpe eres caer crsnus I14—I6!/, - , 00ze. 2 See RE 9, 
Kollefjord. I — 
Thorshayvn. Does 
— sOUtET TOAGS vv. aerate ier he 12—16 - 2 valves. 
Nols6, deep hole at north end ....... ca. 100 - 2 spec. & 8 valves. 
Trangisvaag. Numerous spec. & — 
5 miles N. by E. of Myggenzs east point 50 - I valve. 
13 — 8S. of Myggenzsholm........ - 7O - 50 valves. 
GLCAOVING TES W7SA OU Wie lacie 2 ei etiam. 135 - 2 spec. & 11 valves. 
6miles N. by W. of Kalso........... 60 - I valve. 
1'/,—2 miles off the mouth of Bordévig 20—30 - I spec. 
16 miles S. of south point of Nolso.. ca. 80 - y= 
16 — E.byS.ofsouth pointof Nols6  - 80 - 1 — & 4 valves. 
Akralejte in N. 57 W., 12 miles....... - 150 - 2 valves. 
13 miles W. by S. of Munken........ - 150 - 40. — 


Distribution. C./asciafum is distributed along the whole of Europe, from the western part of 
the Murman Coast to the Canary Isles and the Eastern Mediterranean; through the Belts it reaches 
down into the Western Baltic. Towards the west it extends to the Feroes and Iceland. G.O.Sars 
estimates the vertical distribution to be from ro—xz80fm.!), but at the Feeroes it reaches up to 5 fm. 
(cf. above), according to Sparre Schneider it comes into 3 fm. (at Troms6) and according to 


C.G. Joh. Petersen into 2fm. in the southern Kattegat. 


Remarks. Cardium fasciatum appears to be a very variable species at Iceland and the 
Feeroes. It occurs in two forms: 

a. The shell short, strongly ventricose, with the posterior area sloping quickly downwards and 
as if abruptly separated from the middle area by a keel (PI. III, figs. ga—b). 

b. The shell somewhat elongated (especially posteriorly), not much tumid, with the middle 
area grading without sharp boundary into the posterior area (Pl. III, figs. qc—d). 

Between these extreme forms, however, there are transitions. So far as my experience goes, 
the tumid variety is usually an oceanic form, whilst the elongated and flat variety is found in fjords; 
but both may be found together in the latter ?). 

1) Jeffreys states, that the “Porcupine” has taken it W. of Ireland at a depth of SoS fm., but as usual without 


stating whether living specimens or dead shells were found. But the statement itself is perhaps erroneous. 
2) Whilst the tumid form is predominant at Iceland and the Feroes, I find the flat form by far the commonest in 
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The contour changes from the obliquely cordiform or quite triangular (see PI. III, fig. gi; just 
as in C. exigwum) to become broadly oval or almost circular. 

There is also great variation in regard to the sculpture. Sometimes for example, the ribs may 
be rough with scales and pointed tubercles not only on the anterior and posterior area, but the 
middle area may also be partially or wholly beset with scales or tubercles; in this way we obtain a 
form such as that figured in Pl. III, fig.ge, the sculpture of which resembles that in C. wodosem, but 
transitions show, that it can be traced back to the common form C. fascéatem with smooth, central 
ribs. In the young, with contour like that of C. exzguum, the posterior ribs are beset with very 
pointed and comparatively long spines. 

The ribs are usually quite flat and only separated by a fine line, but very often the interspace 
between them is somewhat broader, yet never so broad as the ribs themselves. Sometimes, however, 
the ribs are more or less convex, especially when they are separated by a distinct interspace. Not 
rarely an intercostal sculpture is seen under the lens in the form of a fine pricking (PI. III, fig. 9k). 

I have further represented (PI. III, fig.9f, g and h) that form of C./ascratum, which was con- 
fused by Morch with C. edule, the resemblance is striking, indeed, but the pointed tubercles on the 


posterior ribs (PI. III, fig. gh) reveal its true nature — in C. edule the rugosities are lamelliform here. 


Cardium nodosum Turton. 


|Feroes|. 

To this species Mé6rch (Vidensk. Medd. Naturh. Foren. Kbhvn. 1867, p.94) refers 7 specimens 
from Thorshavn in the Feroes. I have not been able to find these specimens here in the Museum, 
and as the species is not present in the considerable collections, which have been made at the Feeroes 
in recent years, I think it very doubtful, if the species occurs there. Possibly, an unusually well 


sculptured form of C./fasciatum (cf. above and PI.III, fig.ge) has given rise to the confusion, 


Cardium ciliatum Fabricius. 

Pl. IH, fig. ro (young). 
Cardium ciliatum Fabricius, Fauna groenl., 1780, p. 410. — Cardium islandicum Chemnitz, Conch. 
Cab. VI, 1782, p. 200, Pl. 19, fig.195—96.') — Cardium pubescens Couthouy, Boston Journ. Nat. 
Hist. II, 1838, p. 60, Pl. 3, fig.6 — Cardiumarcticum Sowerby, Proc. Zool. Soc. 1840, p. 106; 
Conch. Illustr., 1841, fig. 26. — Cardium Hayesti Stimpson, Proc. Acad. Nat. Se. Philadelphia, 
1863, p.58; Packard, Mem. Boston Soc. Nat. Hist. I, 1867, p.278, Pl.7, fig. 14. -- Cardeom 
tslandicum Gould & Binney, Rep. Invert. Mass., 1870, p. 139, fig. 450. — Cardium ciliatum 

Sars, Moll. Reg. Arct. Norv., 1878, p. 46, Pl. 5, fig. 4. 
Cardium edule Mohr (non Linné), Forsog til en Islandsk Naturhistorie, 1786, p.128. — Cards 
islandicum Moller, Index Moll. Groenl. 1842, p. 20. — Cardiwm ciliatum Morch, Rink’s 


the material collected from Denmark; it is only among the specimens from the Kattegat that there are some which resemble 
the ventricose, keeled form from Iceland and the Feaeroes. 

1) Chemnitz is the author of the name Cardinm tslandicwm, not T,inne, as the species first occurs in the 13th Ed. 
of Syst. Nat, pars 6, 1792 (p. 3252) and with a reference to Chemnitz’ work of 1782. By erroneously referring the name 
C. wslandicum to the 12th Ed. (1767) of Linnei Syst. Nat. (though no Cardin of that name occurs there), several older authors 
have got the present species renamed “Cardimm islandicum Tinne”’; this error appears again in Kobelt’s Prodr. Faun. Moll. 


Test. Mar. Eur. (1880). 
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Gronland, 1857, p.92; Vidensk. Medd. Naturh. Foren., 1868, p. 220; Arctic Manual, 1875, p. 132; 
Rink’s Dan. Greenland, 1877, p.441; Posselt, Medd. om Gronland, XIX, 1895, p. 70; ibid. 
XXIII, 1898, p.57; Hagg, Ark. f. Zoologi, Bd. 2, 1904, No. 2, p.51; Jensen, Medd. om Gron- 


cat 


land, XXIX, 1909, p. 352. 


The “Ingolf”? has taken this species at: 
Ste; eNorwecian Sea. ec s2 asses 1309 fm. 1 valve, of a very small spec. 


- 104. = at esa ets amen O57) = rt small spec, dead but with 
connected valves. 


=e Or BWV Olwlceland so 27k cece tee 138 - 5.0, © I spec. (young). 


West Greenland. 


Here the species is very common from the southernmost part of the coast at least up to 
Upernivik; further north, it has been taken in Melville Bay (“Fox”), and on the American side it has 
been found as far north as at Grinnell Land in Dobbin Bay (79°40'N.L.). It occurs most frequently 
on clay bottom and in moderate depths (r0—8o fm.), but is also found both on hard and quite soft 


bottom, as also in greater depths (100o—280fm.). The largest specimen is 65 ™™. long. 


East Greenland. 


It has been taken here at 5 localities, from Angmagssalik to Mackenzie Bay (65°35’—ca. 73'/.° N. L.) 


and in depths of ca.10o—qofm. The largest specimen is 62™™. long. 


Iceland. 

On the north coast Cardiwm ciliatuwm is very common, as also on the east coast (at least down 
to Berufjérdr') and on the north-west coast; on the south-west coast it lives in Hvalfjérdr2); on the 
south coast it has not been found. It keeps especially to clay and sand mixed with clay, but is also 
found where there is ooze. The depths vary from 6—85fm., but are most frequently 25—sofm., the 
young however being comparatively frequent in more shallow water; on the other hand, the “Ingolf” 
took a very young specimen (living) at 138 fm. (cf. above). The maximum length is 74™”, 


The various places where the species was found are as follows. 


East Iceland: 


Miyre sb icteric ote ae 58{fm., sand mixed with ooze. LE spec: 
LOS VIKA neqscsryriexe steer aseeys cate poe 40 - , ooze and clay. 4 — & 10 valves. 
Berth OL GI eitiys at. o:secsilh at soe ne 6 - , mud with black sand. 2 

THO Ute sors ae and pele eee 54-41 - , Ooze. 2 
Breiddalsvik 2223.05. 0ce eee ee 14 - , sand. Bo 
Faskrudshjordt 2. 25.0.02.08'4e.5 55 0 50—2c - , blue clay. 24. — 


') On the boundary to the south coast it has been taken in Lonsvik and Myre Bugt, but only as small and dead 
specimens. ; 


*) It has also been taken at various places out in Faxafjérdr (ef. the following list), but only as dead specimens 
and yalves. ; 
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Weyidatstj Onde tas selrh: lee ne se ees ee 48 fm. I spec. & 1 valve. 
Serta pees coven Rbk seams 50 - 5 
So er are arene ea 68 - 8 & 12 valves. 
Sa ies: se Pou, seeps alee oh 74 - 1 — & 1 
RD ie IO ee Ce ee 86 - ae 

Quter Reydartjordr is: 32..20ceeee a5 68—8o - 2 — 

WICH ONES 62 cetera ted fom ca bent Beane 6 I5 - ‘ 

Notdijordr oc .sssetes sere. dete os 40 - 3, valves. 

MjofijSrdr, head of fjord. I spec. 

ey dishjOrdie acc sete ces er ae 9-5 - I — 
Se ae eae 26—50 - — 
eee eer ay ence. 4o - , ooze and clay. 3 — 

Mouth of Seydisfjordr............... 38—14 - , mud. 23 = 

—- - ee ca.4o - , stomach of haddock. 9 — 

DEY Wish OrG1 eerste tree eine eee 60—30 - I 
— Hanetsstadeyrat. a... eno I0O— 2 - I — 

Wodinundant| ordi. arse ees ene ae 30—23 - , 00ze. I — 

Bank off Lodmundarfjordr........... 38—47 - Te 

OsPA 2 NEL 18 57) Welgnee cece ee es 60 - I — 

Vopuat ordi yi. escnct acy semen. os 6—12 - —— 

lotic eebyehgebec naan noe rod su oo Genes ome oe 7 = I — 
een eee eee 12—15 - , black sand. 12 — 
eee eee serene 20—28 - , clay mixed with sand. 4 — 
a a ee ee ae 32—25 - , Bee 
ae nee PIR 3 ee 20—52 - , — = a 30 — & 35 valves 
TE SSN Re etch Sate 52-43 -, — = : = 12 — 

Ot Miri On ieee rete ee Sets sitio hte: 35—50 - I — 

ini teat OL twas eee is sale seas wey 3 18 - I valve. 


As already mentioned, the specimens from the two southernmost localities are small; from Myre 
Bugt there is only a very small specimen (1.5™".), which besides was dead; and from Lonsvik the 
specimens are likewise dead, though of a fresh appearance and of at most 22.5™™. in length. But 
from Berufjordr already the species becomes common, the specimens being up to 50". in length. 


The largest specimen taken on the east coast is 73™". 


North Iceland: 


AMEN Toy Rabe AA 4.56 ae CRE ee 1o—24 fm., sand and “coral”. I valve. 
oe Se Brae Bayan et acs Netg eTRaae ty 27—28 - , sand with mud. 4 spec. & 3 valves. 
— eer ese Hehana hack Git ayn dns 50 - , clay with many stones. I valve. 
WUhorshotn es. ceteris i. eee taste utes 6 - I — 
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Vidarvik:t <cke: Sie Ae ieee 13!/, fm., black sand. 1 spec. & 3 valves. 
Assatjordr “src rece ee are 22 - , stones and shells. T- = 
BLE Vy TREE IED eee F8. See ee Pine ey ie 22 - , mud. i 
a Pi Het emer ee ae alae oe 25 - , 00ze. 3 spec. & 2 valves. 
Sy peek Sates: Gis icone ri tees tie 30 - , sand and stones. 5 valves. 
SkyjalfandiV Busts. sas sesso vase 21 - , black sand. Anes 
= Se Ren hs eee tet oe 31 - , very fine, black sand. I spec. 
Piusavile in Bedemiles neu a. 6 atoe.os oie 42 - 2) 
_ shat IN 0) 7 tS yy See Boca CMC 47—58 - gp 
Ofjord. 3 - 
— , west side of Oddeyri ........ 5— 9 - From stomach of Hppoglos- 8 — 
7 eee ae eee eee 6-12 = Bi a dasa cat —— 
==) at Svalbardseynl ic: sae esse IO--20 - I — 
—. , Akureyrte 22 oss sche a T7it- a 
=" |, just 2 of Winisey a. 22sec. ee 18 - , clay. oo 
= 5 0: Ob FITISEY:. s0222 eSee cose 17—20 - , stones and mud. I valve. 
Kollatjordtes sss scarce sais ie I spec. 
Skagastrand. Dou pace 
The largest specimen is 74™™. long. 
West Iceland: 
Skutulshordrs<.c.2go.00 8-5 soma. ae 5—13 fm. I spec. 
Onundarfjordr..............0.0.0 005. 10 - 2 
SLT eke sore re sti Oe ca.Ir - 6 — 
OD cairn ates Gas aleh cee ae - 12 - 6 — 
Dyrafjérdr. II — 
— , inside Thingnes...... 10'/,—12'/, - , mud and small stones. 12 valves. 
G5252) Noe sr22-59. Waly. acer istorii 33 - I valve. 
OSSH OLCiee ce cies Gre pein ee tee ac 44 - 6 spec. 
Talknafjordr. AN om 
Se errr eee naar yea 2 ca.25 - I — 
N.W. of Talkni. I — 
Grundarfjérdr. st as 
ElyalnjGrdt 222 cee cae ences sede sen a 24 - 20 spec. & 75 valves. 
Krossvikemn,, 2.2 2Mecto a 1 eee 8 - , shell-gravel, blue clay, stones. 1 fragment. 
Faxafjordr, off Kollafjérdr........... 8—1I'/, - , ooze and stones. 14 valves. 
—- ,- = tle Decree oat IO - 5 spec. & 34 valves. 
_ ,mouth of Kollafjordr ..... g'/,—I1 - , fine black sand and ooze. 2 — &40 — 


Sf ee aARr ar 15—16 - , fine black sand. 30 valves. 
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Faxafjordr, ca.2 miles N.E.of Keflavik 19'/,—20!/, fm., ooze. 18 valves. 
-— ,imile E.N. E. of Helgasker 
AVE TSS One wceeteae es ae I spec. 
— »4.3 miles W. 3/,S. of Helga- 
SKeigiVASehe seas ance: 25 - 5 valves. 
= fe Ol a VIGCGY cave steele es ee g—10 - , fine sand and ooze. I spec. & 1 valve. 
— ca. r'/, miles N. W. "/, N. of 
Engey Baake.......... 19 - , shells and stones. I 
Reykjavik. 3 valves. 
— pv SC yemuaniencns ata te wee cess 7—8!/, - , 002ze. I spec. & 2 valves. 
IS G@hurtenanoidsbiaa a au Boneh a ao enoce sarc 25 - , fine black sand and ooze. I — &20 — 


From the south-west coast (region of Faxafjérdr) only separated valves or dead (empty) 
specimens are represented, though they often appear quite “fresh”, with well-preserved ligament and 
periostracum; the maximum length is only 53". Hvaltjérdr is however an exception from what has 
just been said, as living specimens have been taken there, the largest of which is 14”. long; a much 
larger, but dead specimen appears quite “fresh” and the largest of the separated valves is 61 ™™. long. 


On the north-west coast the species thrives well and reaches a length of 73 ™™, 


|Fzeroes.| 


A valve has been taken south-west of Syder6 (61°9' N.L., 7°54’ W.L.} at a depth of 180fm., but 


it is quite small (3.75™".) and looks ancient (fossil). The species does not live at the islands. 


Distribution. Cardiwm ciliatum is a high-arctic and circumpolar species, as it occurs, apart 
from West and East Greenland and northern Iceland, at Spitzbergen, in the Barents Sea, at Nova 
Zembla and in the Kara Sea, in the Polar Sea of Siberia, Bering Sea, at Sitka and in the Wellington 
Channel; the southern boundary for its distribution lies at Cape Cod (Dall), East Finmarken (Sars 


and Friele), northern Japan and Puget Sound (Dall). 


Remarks. The shape of this species varies a good deal, as will be seen from the accompanying 


measurements of 4 specimens from Iceland: 


Height Breadth 
Length Height Pane Breadth iat 
7a aa, sya 91.8 °/, Ps a 65.8 
72 - Yai = 98.6 - 40 - 55:6 - 
(is 64 - go.r - 42.5 - 59.9 - 
65 - 58 - 89.2 - 33 - 50.8 - 


The very small specimens (see Pl. III, fig. 10) can only be recognized as belonging to this 
species on comparing them with somewhat larger specimens because the dorsal margin forms an angle 
with the anterior margin. The young thus obtain some resemblance to those of C. echinatum (ct. p. 73 


and Pl. III, fig. 11), but are easily distinguished by the fact, that the radiating ribs are more numerous, 
II 
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ca. 27 (against ca. 19 in C. echinatum) aud have a much finer spination; further, the posterior margin 


rises almost vertically (in C.echénatum on the other hand the posterior margin bends forwards). 


Cardium elegantulum (Beck) Moller. 


Cardium elegantulum (Beck) Moller, Index Moll. Groenl., 1842, p. 20; Gould & Binney, Rep. Invert. 
Mass., 1870, p. 141, fig. 451; Sars, Moll. Reg. Arct. Norv., 1878, p.47, Pl.5, fig. 5. 

Cardium elegantulum Moérch, Rink’s Gronland, 1857, p. 92; Vidensk. Medd. Naturh. Foren. 1868, 
p. 220; Arctic Manual, 1875, p.132; Rink’s Dan. Greenland, 1877, p. 441; Posselt, Medd. om 
Gronland, XXIII, 1898, p.56; Jensen, ibid. XXIX, 1909, p. 352; Odhner, Ark. f Zoologi, 
Bd. 7, No. 4, 1910, p. 19. 

West Greenland. 
The species has been taken here at several localities, from Julianehaab (60°43' N.L.) to Upernivik 


(72°47'N.L,); it keeps mainly to clay bottom and depths of 20—1o00fm. It reaches a length of 15™". 


East Greenland. 


The Danish Expedition of 1898—g99 took a specimen of 12™™. in length at 65°39’ N.L., namely 


at Tasiusak, 20—30fm., stony ground with sparse algal vegetation. 


Iceland. 


It has only been taken here at some few places and only on the north-eastern part of the 
island (between Berufjordr on the east coast and Thistil Fjérdr on the north coast). The various places 
are as follows: 

East Iceland: 


Mouth of Bertifjordr.<. 52.212. 2-55 54—41 fm., ooze. 3 spec. & 6 valves. 


Off Borcarhordises saces -actes: eee 80 - 2 valves. 


The largest specimen is 12™". long. Odhner (lc) also records some few specimens from 


Berufjordr. 
North Iceland: 
T f 4 < 
INEROL We anicaties!ey-rae anes ye earners 70 fm. 7p) AS 
Thistil by] ordn seven. denss sceesees coe 50 - I valve. 
The largest specimen is 9.5”. long. Odhner (lc) records further a young specimen from 


Thistil Fj6rdr, 1o—16 fm, 


Distribution. C. elegantulum is an arctic species, which is found, apart from West and East 
Greenland and North-East Iceland, only at north-western Norway (to Troms6) at depths of (10) 15— 
127 fm. (Sars, Sp-Schneider, Friele & Grieg)'). — It has been found as fossil by M.Sars at 


‘) Both G.O.Sars and H.J. Posselt give the east coast of N. America as habitat for this species, but this is un- 
doubtedly a mistake; both of these authors have probably assumed that Cardzum elegantulum is American, because it was in- 
cluded by Gould in his work on the Invertebrates of Massachusetts (l.c.), but Gould does not give any American locality, 
only Greenland. Nor have I been able to find the species as American in other lists of Packard, Dall, Bush, Whiteaves 


ete; thus, it is only mentioned as from Greenland by W.H.Dall in his “Synopsis of the Fam. Cardiidz and of the North 
American Species” (Proc. U. St. Nat. Mus. XXIII, 1900, p. 386). 
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Christiansund in western Norway, by W.C. Brégger at Christiania (in the “vounger Arca-clay”) and 


= 


by Knipowitsch at Dwina. 


Remarks. Measurements of some specimens show, that the shape is more or less variable: 


Length of shell Height of shell Breadth of shell 
mei oot 1G sah oe 
1215 = 10 - ae 
12 = LL5) = 9.5 - 
12 - 9.5 foe 


|Cardium norvegicum Spengler.| 


Morch has shown already (Vidensk. Meddel. Naturh. Foren. Kbhvn. 1867, p. 94), that Jeffreys? 


reference to this species as Fzeroese (Brit. Conchol. II, 1863, p. 296) is due to a misunderstanding. 


Cardium (Serripes) groenlandicum Chemnitz. 


Pl. III, figs. 12a—b (young). 


Cardium grocenlandicum Chemnitz, Conch. Cab. VI, 1782, p. 202, Pl. 10, fig. 198. — Cardium boreale 
8 ) » 1792, | ) ) 8-19 
Reeve, Conch. Icon. II, 1844—45, Sp. 131, Pl. 22, fig. 131. — Cardium fabricii Deshayes, 


Proc. Zool. Soc, 1854, p. 333. — Aphrodite groenlandica Gould & Binney, Rep. Invert. 
Mass., 1870, p. 144, fig. 454; Sars, Moll. Reg. Arct. Norv., 1878, p. 49, Pl. 5, fig. 3. 

Venus tslandica Fabricius (non Linné), Fauna groenl., 1780, p. 411. — Cardium groenlandicum 
Moller, Index Moll. Groenl., 1842, p. 20; Beck, in Gaimard, Voyage de la Recherche, Pl. 15, 
fig. 1—15; Morch, Rink’s Gronland, 1857, p.92; Vidensk. Medd. Naturh. Foren., 1868, p. 221 
(var. sodida); Arctic Manual, 1875, p.132; Rink’s Dan. Greenland, 1877, p.441; Friele, Nyt 
Mag. f. Naturvidensk., 24 Bd. 1879, p.222; Becher, Osterr. Polarst. Jan Mayen, 1886, III, 
p- 70; Posselt, Medd. om Gronland, XIX, 1895, p. 70; ibid. XXIII, 1898, p.55; Jensen, 
ibid. XXTX, 1909, p. 353; Hagg, Ark. f. Zool., Bd. 2, 1904, No. 2, p. 50. 


The “Ingolf”’ has taken this species at: 


its pe NOLWEStatleseal.. cise esec eecddue as 309 fm. A fragment of a left valve. 
- 119. = sh 3 Sha aoe veh otes Gane Suacalonsss IOIO - A fragment of a right valve. 


West Greenland. 
The species is one of the commonest Molluscs here, from the southernmost part of the coast 
at least up to Upernivik; further north it has been taken by the “Fox” in Melville Bay and by the 
“Fram” on the American side in Rice Strait (78°45'N.L.). It keeps mainly to soft (clay) bottom and 


to depths of 1o—sofm. It may attain a length of 110". 


East Greenland. 
It has been taken here at 9 localities, distributed from Angmagssalik to Sabine Island, with 


depths of ca.7—25 (40)fm. The largest specimen was 70". long. 
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Jan Mayen. 

The Norwegian North-Atlantic Expedition of 1877 took numerous, small specimens at 10-20 fm., 
the Austrian Polar Exped. of 1883 17 specimens up to 62™™. long at a depth of 1o fm. The Danish 
Expedition of 1900 also took several specimens up to 62". long, but all empty, at depths of 55 and 
50—60 fm. 

Iceland. 

The species is very common on the north-west, north and east coasts (down to Berufjérdr); 
on the south-west coast it lives at any rate in Hvalfjérdr; it has not been found on the south coast. 
It keeps to soft bottom and depths of ca.(4) 6—60fm. The largest specimen is 92™™. long. 


The various localities are as follows. 


East Iceland: 


Hornafjordr, beach. I spec. 
BerutjOrdr Je. oe dis el da teeeet eee 35—22 fm. 1 — 
DJ WPIVO Othe. soce secon eae cies eae fee 6 - , mud with black sand. 9 — 
Seat BD mtGk seit cg eather AOR Ney gs IO - , stones. EN 
reid Gals vile vege apee tenia nee seer 14 - , sand. 2 spec. & 3 valves. 
Raskwudsh ordi... cis. sepyseiteieenetes 50—20 - , blue clay. I spec. 
Skit Ordt, epiaes oce Sepa pas och sane 20 - I — 
WIG GEAR aon oh eeh  iesen ose es ace I5 - I — 
Seydisfj6rdr. 18. = 
— , between the bridges on north 
side of fjord. I — 
— SEMI ES' 52s oenee cias as ane 4 - I — 
-- vat wktilavike on. cadacacneen 6 - , black sand. i — 
et ee ree eee ae: 3I—I5 - 4 — 
Ee ee Nor ante ae eee 38—14 - , mud. I — 
Se eaataupayaiets-= eats aeceary aehaeee 20—50 - I — 
— PIOUS er, oe Seria ee ca. 40 - , stomach of haddock. 1 
Bank off Lodmundarfjérdr............ 38—47 - t— 
WOpnaHOIGr oc 5.0 ncae naan eemetine osm 6 - 2 = 
re MMR ee Retna oe rarer 6—12 - I — 
BakEanOrdr ifs vcs. 550554eacoders snus 12—15 - , black sand. fe 
SOR a Taare ire ee 32—25 - , clay mixed with sand. 1 valve. 
Furey ONG senn:s nsen syle tans ae eee 18 - 5 spec. 


The specimen from the southernmost locality, Hornafjérdr, is empty and only 8.5 ™=. long; but 
from Berufjordr northwards the species becomes common and reaches a considerable size (maximum 
length 92™".). The specimen from the shallowest depth, 4 fm. namely, is young (only 15.5 ™™. long), but 


already at a depth of 6fm. the species reaches a length of Sou: 
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North Iceland: 


ANStl Ey Ord te stint nes aad aed se « 
Thorsh6fn, 1/, miles from mouth of river 6 
LA GANCS VIG tae cceiacia yd aos ebin se aeines 31 /,—4 
Husavikiin) He aimilés 2.22 eas os 42 
-- tral 5) OSS Varn oes cre aa eee 47—58 
Ofjord at Svalbardseyri...........6-4. IO—20 
Sateen (GTC appar beeynen Varta oy sages a 16—12 
SMe OLE aoe ta aes e fears eas Saco temas 15 
Skagafjérdr, Miklavatn in Flj6tum.... = 5—6 


) 


25 {m., sand. 


sand. 


It is due naturally to incomplete collections, that so little of this 


north coast. 


depth of 6fm. is 86.5 ™™. 


West Iceland: 


, mudandsmallstones. - 


y 


b 


’ 


Oumal Ord, ante er acd edhe ewe oalete en 271/.—30 fin. 
Isafjardardjup ........ 60—63 
Atal align) CSuge omy yeti eae os 5-7 
Onundarfjérdr. 

_ ca. 9 

ee ere eae 10 

= - 10 

a ee Sey. - 12 

— I2—I4 
Dyrafjérdr. 

— , inside Thingnes ........ IO—12! 
LOSSIOrd tae nran ee ns ccueetyes wh one tym os 44 
Talknafjordr. 

Patriksf6rdr. 

Grundarfjérdr. 

Olafsvik. 

Elna Oncliguseraeent es eens eae: 1I0— 12 

— RT its Nes seca tio 24 

— 7 Jee vosbonih(Al'o awe ene, I0—1I2 

— aa I1!/,—12 
Faxatjordr, Kollatjordy.........-..:: 8 

— , mouth of Kollafjordr.... Q'/2 

a Treo = = Seater Orie —- LL 

— , off Nollafjordr 8—11!/, 


y 


black ooze. 


fine sand and mud. 


fine black sand and 


Ooze. 


ooze and stones. 


The specimen from the shallowest depth (q—-3'/, fm.) is only 


o>) 
Oo 


species is present from the 


28™™, long, but that from a 


spec. 

valves. 

valve. 

spec. 

valves. 

spec. & 3 valves. 

— & 4ovalves. 
& 22 
& 30 
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Faxafjordr, off Kollafjordr 3 fn40.-0: 10 fm. ca. 25 spec. & 100 valves. 
= wieflavileser ira ee eee I5—16 - i = 2 oO = 
, ca.2mil. N.E. of Keflavik 19'/,—201/, - , ooze. I — 
-- 5 ROL Videy jay. oncssae oo: g—10 - , fine sand and ooze. 3 - 
Reyljavik; Hngeye x. Ssciee.s i Soler 7—8'/, - , 002e. 1 fragment of a valve 
I valve. 


Hafinarfjordr. 
25 - , fine black sand and ooze. tT — 


On the northern part of the west coast C. groenlandicum is common and reaches the consid- 
erable length of 80™™. As the above list shows, a considerable material has also been collected on 
the southern part of the west coast (region of Faxafjérdr); we might think, therefore, that the 


species is also common on this part of the coast. It must be emphasized, however, that the living 


specimens hitherto taken from the bottom of the sea are usually small (2—12™™. long), and that the 


separated valves accompanying them most often have an “ancient” appearance and do not reach any 


great length either (at most 43™™. long). From this, however, Hvalfjérdr, with the Hvammsvik lying 


on its south side, again forms an exception, as very large specimens have been taken here (up to 
79". in length) and containing the animals. The specimen from Keflavik is also of a fairly good 


size and, though empty, appears rather “fresh”. 


Distribution. Cardium groenlandicum is a high-arctic and circumpolar species; its southern 
boundary lies in the Atlantic at Cape Cod (Dall) and Varanger Fjord (G.O.Sars)!) and Porsanger 
Fjord (Friele), in the Pacific at Hakodade and Puget Sound (Dall). 


Remarks. However well-characterized this species may be against all the other northern 
Cardid@, it nevertheless shows a series of variations. 

This is especially evident in quite young specimens. In regard to sculpture some are radially 
furrowed only on the posterior area, the majority likewise on the anterior area, some even over the 
whole shell. Some are quite flat, others greatly ventricose and transitions occur. Some are uniformly 
coloured, whitish, straw-yellow, gray or brownish, others again have dashes of yellowish-red. 

Adult specimens vary especially in regard to form. Some are high, short and greatly ventricose, 


others comparatively elongated and flat, as will appear from the accompanying measurements: 


Locality ence Herehe HISigHe Breadth cede 

i Length Length 

3erufj6rdr (Iceland)....... go: ™™, ims 85.6 °/o 50) tm 55:6 
Jakobshayn (Greenland).. 85 - 7 = 83.5 - 50 - 58.8 - 
Djupivogr (Iceland) ...... 75 - 50.5 - 79.3 - Aa 46.7 - 
Tunugdliarfik (Greenland) 73.5 - Cy 77.6 - 34 - 46.3. - 
Onundarfjordr (Iceland) .. 71 - 50.5 - 83.6 - 37 - 52.1 - 
Godhavn (Greenland).... 70 - 62 - 88.6. - 42 - 60 - 


') At this place, however, only small specimens have been taken, according to Sars l.c. 
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Both Morch and Posselt have noticed that the species is variable. The former remarks: 
“The Icelandic specimens are much more thick shelled and elongated than those from Greenland”. 
Posselt modifies the last part of the sentence in the following statement: “The variety oddonga, 
which is the commonest form at Iceland, is met with here and there at South Greenland”. So far as 
I can judge, there is no such connection between the geographical distribution and the outer form 
of the animal; the variation seems rather individual. In any case, Mérch’s statement is erroneous in 
regard to the first point and greatly exaggerated as to the second. 

In PLIII, fig.12a I have represented a small specimen of the strongly sculptured, youthful 
form, which might possibly give rise to difficulty in the determination, if it occurred isolated. Further, 
for the sake of comparison I give a comparatively smooth specimen (PI. III, fig. r2b), on which, however, 


as usual the prodissoconch is strongly sculptured. 


Isocardiide. 


[Isocardia cor Linné.| 


Posselt has introduced this characteristic Bivalve into the fauna of Greenland. In the Stock- 
holm Museum he found, namely, a fragmentary valve, 70". long, taken according to the label by 
the Swedish Exped. of 1871 at 63°35’N.L., 52°57’W.L. and a depth of 43 {m. “To judge from the 
discovery of the dead valve, it may be taken as probable, that /socardia cor lives in the Davis Strait”, 
writes Posselt?). 

W.C. Brogger?), on the other hand, has pointed out, that /socardia cor, which is a southern 
(Lusitanian) form, at the present time to be considered a great rarity on the Norwegian coasts, is 
certainly extinct at Greenland, and that the fragment mentioned by Posselt must in all probability 
have belonged to a fossil specimen. 

As f.cor does not occur at the Feeroes, nor at Iceland, which have a much milder marine 
climate than West Greenland, and as it does not occur at North America either, I also think it quite 
improbable that it lives on the banks in the Davis Strait. 

During a visit to the Stockholm Museum I came to the conviction, that an exchange of label 
had probably taken place, and that the valve referred to had not been taken at Greenland at all. In 


any case /socardza cor should be struck out of the Greenland fauna. 


Cyprinide. 


Cyprina islandica Linné. 
Venus islandica Linné, Syst. Nat. ed. 12, 1, 2, 1767, p. 1131. — Cyprina tslandica Jeffreys, Brit. 
Conchol. II, 1863, p. 304, Pl. 36, fig. 2; Gould & Binney, Rep. Inv. Mass., 1870, p. 129, fig. 443. 
Cyprina islandica Moérch, Rink’s Gronland, 1857, p. 92; Vidensk. Medd. Naturh. Foren., 1867, p. 94; 
ibid. 1868, p. 221; Arctic Manual, 1875, p.132; Rink’s Dan. Greenland, 1877, p. 441; Posselt, 
Medd. om Gronland, XXIII, 1898, p. 61. 


1) Medd. om Gronland, XXIII, 1898, p. 54. 
2) Brédgger: Om de senglaciale og postglaciale nivaforandringer i Kristianiafeltet, 1900 o1, p. 591. 


The Ingolf-Expedition. II. 5. 
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The “Ingolf” has taken this species at: 


St. 86. West Iceland (Brede Bugt)....... 76 fm. A spec. 13. long and 3 valves of small 
specimens and fragments of a larger 
specimen. 

=O Oe wotelCeland rr. samen are nceren go - A fragment (with sharp edges) of a large 
specimen. 


| West Greenland]. 


The Copenhagen Zoological Museum contains: 


a. 2 corresponding valves, 43". in length, taken according to the label at Jakobshavn by 
Dr. Rudolph; on this basis C. zs/andica was for the first time recorded as belonging to Greenland in 
Morch’s list of 1857. The periostracum is preserved; there is no trace of soft parts and the valves 
bear distinct marks of having lain in a mass of sand mixed with clay. 

b. 1 right valve‘), 37 ™™. long?), taken according to the label by the malacologist H. P. C. Moller 
(thus about the middle of last century) in “Davis Strait, 7—8 miles from land”. 

Thus, living specimens are not known from Greenland, and it seems to me inconceivable, that 
a Bivalve such as C. zslandica could possibly have escaped attention, if it mow lives anywhere at 
Greenland In the first place, its size is considerable, so that it is not likely to have been overlooked, 
as the Danish part of the West Greenland may be said to have been well-investigated, so far as the 
coastal belt is concerned. Further, we must remember, that C. zs/andica is frequently washed up on 
the beach, near which it lives; but C.zs/andica is not found either among the large number of 
washed-up shells, which have been brought home from Greenland. 

These facts seem to me to indicate quite definitely, that C.zslandica does not now live at 
Greenland; the “dead” shells mentioned above may be taken to have been “subfossil”, unless some 
change of label has taken place in the course of time. 


In any case Cyfrina islandica should be omitted from the Greenland fauna. 


Iceland. 


The species is to hand in large numbers from the east, north, west and south coasts, so that it 
is probably common all round the islands). Adult specimens have been taken at depths of 4—30fm.4), 
the young down to 76fm. It lives chiefly on sandy bottom or sand mixed with clay, but may also 


be met with on clay bottom. The maximum length is 105 ™™, 


Feroes. 


Here the species is quite common, on sandy bottom or sand mixed with clay, and reaches a 


length of 110", Adult specimens have been taken at depths of 5--sofm., the young down to 7o fm. 


') This single valve is erroneously given in Posselt as “2 spec.”. 

*) It is consequently misleading, when the length is given as 120™m, in Consp. Faunz groenlandice. 

3) I omit stating the various places where it has been found, as the material at hand consists for the most part of 
young and small specimens, whilst adults are rarely brought home, owing to the large space they take up. 

4) On the south and south-east coasts, however, large empty shells have been taken at several places at greater 
depths, down to go fm. 
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Distribution. On the North American side Cyfrina islandica occurs from Cape Hatteras to 
the Newfoundland Bank and the southern part of the Gulf of St. Lawrence’). On the European side 
it is distributed from the south-west of France (Arcachon) to the Murman Coast and White Sea); 
towards the west it reaches over the Fzeroes to Iceland; from the Kattegat it reaches into the Sound 
and through the Belts down into the south-western Baltics). Cyprina islandica is consequently, as I 
have already more fully shown on an earlier occasion‘), a distinctly boreal form, a result that 
Prof. Brégger has also come to from a consideration of its late immigration into southern Norway). 
The vertical distribution is ca 4—s5ofm., but the young may be met with in greater depths®). 

In geologically very late (postglacial) deposits it has been found as far north as at Spitzbergen, 


which indicates that the climate of that time was somewhat milder than it is now’). 


Remarks. Gould & Binney write regarding Cyfrina islandica (op. cit. p. 131): “It is subject 
to very little variety”. This does not agree with the experience I have gained on going through a 
number of specimens from Iceland and the Feroes. I find, that the three dimensions of the shell 


may vary considerably, as will be seen from the measurements given below. 


Locality Length Height Eight Breadth pseonlS 

Length Length 

Revita Viletn 2 aes os ot Spe syed TOR". aa 88.6 °/, 6r.5 =, 58.6 ‘ 
Westmanha viet etre ete. 104.5 - 89 - 85.2 - st 48.8 - 
SCHON eiynees cee eee. ageies 102.5 - 83.5 - 81.5 - 58 - 56.60 - 
MCVGISNORIE ie Pie oda e'e ald 102 - 78 - FOS 51) 50 - 
Rey Riayat ess 1th on eas 99 - 82 - 82.8 - = 55:8 - 
Onundarhordr 22 cass. eso ees 98.5 - 82 - 83.2 -- 50, 50.8 - 
Wi etree erp teh Bea ea ec! 93 - 88 - 94.6 - 52 = 55:9 - 


1) Posselt (l.c.) gives it from Labrador and Packard as his authority, but it is not mentioned in the latter's 
‘View of the recent Invertebrate Fauna of Labrador’ (Mem. Boston Soc. Nat. Hist. vol. I, Part II, 1867, p. 262), nor in the 
later lists of the Molluscan fauna of Labrador by W. H.Dall and Katharine Bush. The northern boundary for its occur- 
rence at N. America is fixed, I find by the following statement of Whiteaves: “Although recorded by Fabricius as a 
Greenland shell, this species has not yet been found in the Gulf of St. Lawrence, north of the Baie des Chaleurs” (Catal. of 
the Marine Invertebrata of Eastern Canada, p.130; Geol. Survey of Canada, 1go1). W. is not right however in his reference 
to Fabricius’ Venus islandica (Fauna groenlandica, 1780, p. 411), as this is obviously not identical with Linné’s Vers 
(Cyprina) rslandica, but with Cardium (Serripes) groenlandicum Chemnitz. 

2) Cattie states, that it has also been taken in the eastern (the “cold”) part of the Murman Sea (Les Lamellibran- 
ches .... du “Willem Barents”. Bijdragen tot de Dierkunde, 1886), but Knipowitsch has never found it there (Zur Kennt- 
niss der geol. Gesch. der Fauna des Weissen und des Murman-Meeres, p. 24. Verhandl. Kais. Russ. Mineral. Gesellsch. 
St. Petersburg. 2. Ser.. Bd. XXXVIII, No.1), so that it must be in any case extremely rare. 

3) In his lists showing the distribution of the Mollusca taken by the Swedish Expeditions of 1875 and 1876, Leche 
has given C. zs/andica as occurring in the Bering Sea (K. Sv. Vet.-Akad. Handl. Bd. 16, No. 2, 1578, p. 51), and this statement 
appears again in Posselt (l.c.); some mistake in writing or printing must have crept in here, as the species is not mentioned 
in any of the lists published by Dall, Crosse, Edg. Smith or Krause on the Mollusca of the Bering Sea. 

4) Ad. S. Jensen: Studier over nordiske Mollusker. Il. Cyprina islandica, Vidensk. Medd. naturh, Foren. Kbhvyn., 
1902, p. 33- 

5) Brégger: Om de senglaciale og postglaciale nivaforandringer i Kristianiafeltet, 1900—o1, p. 573. 

6) A.C. Johansen has shown, that small (voung) specimens can be met with even in the abyssal region, as } 
statement of the occurrence of C. islandica W. of Ireland down to 1215 fm. refers to quite small individuals (Vid. Medd. 
Naturh. Foren. Kbhvyn., rgo1, p. 44). 

7) Cf. my paper on Cyprina islandica 1.c. and Jensen & Harder in: “Postglaziale Klimaveranderungen, Stockholm 
Ig10, p. 400. 
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Astartide. 


Astarte borealis Chemnitz. 
PL IV, figs. ra—f. 

Venus borealis Chemnitz (partim), Conch. Cab. VI, 1784, p. 26, Pl. 39, fig. 412 (mon figs. 413-414"). — 
Tridonta borealis Sars, Moll. Reg. Arct. Norv., 1878, p.50, Pl. 5, fig. 8). 

Astarte arctica Moller, Index Moll. Groenl. 1842, p.19. — Astarte semisulcata M6rch, Rink’s Gron- 
land, 1857, p.92; Vidensk. Medd. Naturh. Foren., 1867, p.95; ibid. 1868, p, 222; Arctic Manual, 
1875, p. 132; Rink’s Dan. Greenland, 1877, p. 441. — Astarte borealis Posselt, Medd. om 
Gronland, XIX, 1895, p. 71, Pl. I, figs. 8—12 (var. sericea Poss.); ibid. XXIII, 1898, p. 61; 
Jensen, ibid. XXIX, 1909, p. 335. 


The “Ingolf’ has taken this species at: 


S335 = Davis Straten os ctr eucie cies 35 fm. 1 living, 1 dead spec. and 1 valve. 
=) 35: —- ee ee oe 362 - 1 valve of a young spec. 

=1..96: “W. of Iceland’. .a02o2 seams. 76 - 8 valves of young spec. 

eee ecpee "ips Sok hltets vest. eee 495 - I valve. 

S125. = == = ante encarer feseee BOC I — 

2 9ETO; Ns eof) ==" 4 niacin c eae as cote 2 781 - 4 valves (corresponding). 

we O ae ere ayo Mined = 885 - 4 0 — = 

= lO, 0: Of Jan, Mayen oo. .0 +c aes 371 - 4 — = 

i i ee SS a ess setae gates, —LOOB = I valve. 

-II3, - - - =. Sriiitke eases aTBOO—= — 


West Greenland. 
Al. borealis is common along the Danish part of the coast; further north, it is found at Port 
Foulke on Smith Sound (Hayes), on the American side even at Dumbbell Harbour at 82°30’ N.L. 
(‘Alert & Discovery”); the bottom-soil is mud, sand and clay. The depths recorded lie between 


5—50fm.5) The maximum length is 44 ™. 


East Greenland. 
Here the species has been taken by Danish, Swedish and German Expeditions at quite a dozen 
places on the stretch from Angmagssalik to Shannon Island (ca. 65°30'—75°30' N.L.), in depths of 


3—40fm. The maximum length is 44™. 


‘) Fig. 413 obviously represents Astarte crenata Gray, fig. 414 A. sulcata A.C. 

*) A fairly detailed synonymy-list for this species of many names is given by Kobelt: Prodr. Moll. Test. Mar. 
Europ., 1888, p. 394. 

}) As will be seen, the species is certainly taken in the Davis Strait at the considerable depth of 362fm., but as the 
shell in question is of a young specimen, the occurrence cannot be considered as normal 
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Jan Mayen. 
A. borealis has been taken here by the Norwegian North-Atlantic Expedition at 1o—15 fm. (Friele), 
the Austrian Expedition at 65—90 fm. (Becher, sub. nom. A. borealis Ch. and A. producta Sow.) and 


the Danish Expedition of 1goo at 15 and 50 fm. 


Iceland. 

On the west coast a large number of specimens have been taken at many localities, so that 
the species must be common here. From the north coast and especially from the east coast, on the 
other hand, we have A. dorealis only from a few places and it would thus seem to be comparatively 
rare in these parts of Iceland. — It occurs on sand, clay and mixed bottom-soil; the depths recorded 
for living specimens lie between 3 and 3rfm. The maximum length is 47 ™™.) 


The various localities are as follows. 


East Iceland: 


Beruljorda., Dy pivOet seas: ga se sistre as ro fm. 2 valves. 
Seydisfj6rdr, at Skulavig................ 6 - , black sand. I spec. 
WodmundarhOrdr resertas lice eee ec taey « ca.20 - , from stomach of haddock. 1 — 
Gunnolfsvik. 7 valves. 


These few occurrences might indicate, as mentioned, that A. doreals is comparatively rare on 
the east coast; and we can hardly consider it due to chance, that this species especially has not been 
taken by the collectors, when a species of similar size and occurrence such as A. eldiptica is to hand 
from the east coast in large numbers and from rather many localities (cf. p. 109). 

On referring to Dr. A.C. Johansen, who has explored the coasts of Iceland, this zoologist has 
kindly given me the following information, which agrees well with what has been said above: “In 
my notes from Iceland I find Astarte borealis recorded from the beach at Seydisfj6rdr, but not from 
Bakkafjordr, Berufj6rdr or Hamarsfjérdr. As I have noted it from the beach on the south-west and 
west coasts, from Vestmannaeyjar, Reykjavik, Stykkisholmr and Arnarfj6rdr, this would indicate, that 
it is commoner on the shores of the south-west and west coasts than those of the east coast”. 

It may however be added, at the same time, that Nils Odhner, who has only had a relat- 
ively small material at his disposal for his paper: “Marine Mollusca of Iceland”?) is able, nevertheless, 


to record A. borealis from a locality on the east coast, namely: 
Berth) Or Cieeacestet alien cise a) ecc-aie Susy sia,sefeasteraerans g--30 fm. Many spec. 


The largest of our specimens is 44™™". long, of Dr. Odhner’s 46™™ 


North Iceland: 
SINS EES OKC ieee cess oe ae ahseesic exe eye ieests «es 10—24 fm., sand and “coral”. 5 spec. 


Vid arava eerste aN RNS Sates ace, aeeea eeaaoaee .. 13!/, - , black sand. 6 spec. & 5 valves. 


1) Some separate valves, which are only labelled “Iceland”, reach however a much larger size, namely 52—56™™, 
2) Arkiv fér Zoologi, Bd. 7, 1910, No. 4. 
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Axafjordr Be, Sees a eee cos 30fm., sand and stones. i spec. 
Skjalfandi Bugt. 2... 4:.4.:4) ees 31 - , fine black sand. I — 
Busavile agar a ae face 71/,—10 - I valve. 
Ofjord I — 
Skagastrand — 


Odhner l.c. records it as taken at: 
Rautarhotie mmr srresrse coy ce: 30 fm. Many spec. 


The largest of the specimens to hand is 4o™™. long. 


The same almost may be said regarding this part of the coast as about East Iceland; we 
might have expected to find A. dorealis very common on the north coast, and it is thus remarkable 


that there is so little material from there. 


West Iceland: 


Hofnvike ac wenger eegns oo bee et 10 fm. 3 spec. 
Adal ike eo. ngaed. ae ken oes S2—9Q - 2 
Hesteyrarfjordr. 352.3400. I5—I7'/. - 5, valves. 
Isafjordr 3 spec. & 1 valve. 
— , beach. r~— &r — 
Skutilsfj6rdr I spec. 
teed fa a oe ee 5-13 - I — 
Onundarthordrs fo0 22s neces ca.g - Bo = 
Dyrafjérdr 3 = 
— , inside Thingnzs.. 10—12!/, - , mud and small stones. 4 valves. 
O5°5O INE 24°30) Wile vase 2 oya= 20 — 
Arnarfjordr, beach. 2 
Talknafjérdr 2 spec. 
65°32’ N.L., 24°38’ W.L......... 22 - , stones. 3 = 
Stykkisholmr, beach. I valve. 
Grundarfjérdr 1 spec. & 1 valve. 
Olafsvik I — 
ELVAUGOTIE en aes pees an 5—13 - I valve. 
ACT ee 24 - I — 
KerOsSvilke en ascern yetrene eee 8 - , shell-gravel, blue clay, stones. 5 spec. & 20 valves. 
Faxalionee gas rece e. 15—16 - , fine black sand. 1 —& 2 — 
SP ia ects sain 17 - , coarse sand. 2 — &14 — 
Sy ohiecvereeiers Ae Oe I14—29 - 3 valves. 
Ce ete 25 - I valve. 
— »mouth of Kollafj6rdr gt/,—11 - , fine black sand and ooze. 4 spec. & 17 valves. 
—  ,off Kollafjérdr...... 8—111/, - , ooze and stones. 6 — &gqg — 
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Faxafjordr, rimile E.N. E. of Helgasker 11'/, fm. I spec, 
— ,1 — W. of Helgasker... 13-16 - , shell-gravel and stones. 10 valves. 
—  ,7miles N.N.E. of Skagens 
MEGWAM WNE 3 on Seeks «yooh Gee 17—20'/, - , sand and shells. I spec. & 10 valves. 
Reykjavik .o 
— ._, beach. gti 
— Denney oe eon cde Nene eke 8 - r— &3 — 
— (Engey) .................. 7-8! - , ooze. co 
Hafnarfjordr 3 — 
Soraya ac asretone srkete She Sask a0 3—4 - , 002e. I — 
The largest specimen is 47”. long. 
South Iceland: 
Vestmannaeyjar, beach. 5 spec. 
— Py arbOUneaesacseeesa) */5—O 1m. 7 — 
— De RN eh oe ornen 30 - , gravel. 3 — & 3 valves. 
Soares: rae ore me 49 - , clay with a little mud. I valve. 
= , Heimaey, beach. 3 spec. & 23 — 
G3e2 TONE Is 7-3 WV ales secre Piaiave tne as 69 - , black sand. I valve. 
GAs a PG rs greieherornat sa 58 - , sand, stones, shell-gravel. I — 
622425 V—=9 16738 recs pee: 29 - 3 spec. 


The largest specimen is 39™". long. 


|The Feroes.| 


Landt records “Venus borealis’ as “taken at the bottom of Vestmanhavn Fjord”'), and Mérch 
states, that a very large specimen of Astarte semisulcata Leach was received from the pastor P. Holm, 
who had collected at the Feeroes?). As A. dorealrs has not been found however during the extensive 
investigations of recent years, these records probably are mistakes, and I believe myself entitled to 


remove A. borealis from the fauna of the Feroes, unless certain records are forthcoming. 


Remarks. At Iceland and Greenland Aséarte borealis is very variable, both in regard to 
form and sculpture of the shell and the structure of the periostracum. 

Periostracum. On the Icelandic specimens the periostracum may form a thin layer, smooth 
or finely fibrous towards the margin, or it may be somewhat thicker and as if frayed; the smooth 
periostracum is most frequently fairly light-coloured, yellowish-brown and somewhat glistening, the 
fibrous kind is darker, brown or almost quite black. 

In the West Greenland specimens the periostracum varies in the same way. 

In all my specimens from East Greenland the periostracum is brown to swarthy, thick and bast-like. 


1) Landt: Forsog til en Beskrivelse over FeerGerne, 1800, p. 289. 
2) M6rch lc. 1868, p. 95. 
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It seems as if the periostracum were thickest and most frayed in arctic specimens, as this 
characteristic is seen not only in the specimens from East Greenland (and in part those from West 
Greenland [and Iceland]), but also in (my) specimens from Spitzbergen and the Kara Sea}). 

Sculpture. The shell may be, apart from the fine lines of growth, quite smooth or more or 
less distinctly folded, at the umbones only or more or less far down on the shell. The folds sometimes 
appear as fine and dense, sometimes coarser ribs with wider intervals, and these ribs may sometimes 
in the adult specimens reach at least halfway down on the shell. 


Form. At Iceland the form is relatively high and more or less convex, as will be seen 


from the following measurements: 


; : Height Breadth 

Locality Length Height Se Breadth —— 

4 Length Length 
Westinannaeyjateen conse a Ae ae BUS iit 86.4 °/, ig) TL 38.6 °/, 
Reykjavileranc seta ae cise clever 43. - 36.2 - 84.2 - 17.75 - 41.3 - 
Se re eee ee 42. - 34 - 81 - 155 - 36.9 - 

S| oa ded bree sila aed 23) 33-5 - 88.2 - 1p = 44.7 - 
HaxaljOrdieaa. rac nase aes 37 0s 32.25 - 87.2 - 14.25 - 38.5 - 
eee ha eran cen onreae 36.5 - 32.5 - 89 - 18) = 43.8 - 

SS erate Boece cee 34.75 - 295 = 83.5 - 16.5 = 47.6 - 
Seydish Ord: 2 jewts sepa s eee 44.25 - 34.25 - 77-4 - 20.25 - 45.8 - 
At West Greenland similar forms occur, but here also — though apparently not very fre- 


quently along the more southern (Danish) part of the coast — we find a greatly compressed form (var. 


placenta Morch?) = Astarte Richardsonit Reeves), of which I may give the following measurements 


as example: 


- Height Breadth 

Locality Length Height SS Breadth = aT 

Length Length 

West Greenland). 2.0....4. 39) 0". 28 aaa, 79:5) os ey a BAY ye 


At East Greenland we find more or iess compressed, often strikingly elongated forms 4) 


as will be seen from the following measurements: 


; ; Height Breadth 

Locality Length Height Se Breadth 
Length Length 
MUmMeL SOUN Gaara eee ee Anya 35 mm, 79 5s 16, 9a 40.9 °/, 
_ a Eidheteceqers Oe yas qo - 30 ere 75; (Ms 14.25 - 35.6 - 
LASUSA Kae fae sis crest wae ee 32.5 - 27.2 - 83-7 - 3 os 40 - 
ST 9: OT ET rE 29. «- 24.5 - 84.5 - 10.5 - 36.2 - 
leis ay blarynit Amerseeetettcre oe 29 «- 21.5 - 74.1 - 0.5 32.8 - 
Porsblads)-Kjord. .~ 2 3sac.<. 27. 20. 7A 8.25 - 30.6 - 


') CG. Joh. Petersen's statement regarding 4. doreal’s in Danish waters seems to me of interest in this connection: 
“the epidermis is here (i.e. in specimens from the Belts and Baltic) much more frayed than in the Kattegat specimens’’ (Det 
vidensk. Udbytte af Kanonbaaden Hauch’s Togter, 1893, p. 75). Compare also in this connection A. Krogh: “The tension of 
carbonic acid affecting the structure and preservation of molluscan shells”; Medd. om Gronland, XXVI, 1904, p. 387. 

*) Morch: Catal. des Moll. du Spitzberg. Mém. Soc. Malacol. Belgique, T. IV, 1869, p. 22. 

3) Reeve in Belcher: The last of the Arctic Voyages, II, 1855, p. 397, Pl. 33, fig. 7. 

') For such specimens Posselt (l.c.) has set up a special variety, sericea, on account of the elongated form of the 
shell, the thick epidermis and its silk-like sheen; in my opinion it cannot be kept separate from the variety placenta Mirch. 
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The following figures on Pl. IV may serve as illustrations of the above-mentioned, varying 
form and structure in Asfarte borealis: 

Fig. 1a represents a specimen without folds and with an almost smooth (fibrous only at the 
margin), fairly light-coloured periostracum. The shell is rather convex, as is seen from fig. rb. 
Western Iceland. 

Fig. 1c represents a very high form, with quite narrow folds on the uppermost part of the 
shell and with fairly thick, fibrous periostracum on the lowest part. Western Iceland. 

Figs. rd and re represent a strongly compressed form (var. Alacenfa Moérch) with distinct 
folds on the uppermost part of the shell. Western Greenland. 


Fig. 1f represents a very elongated form (var. sevzcea Posselt). East Greenland. 


Distribution. Astarte borealis is an arctic and circumpolar species. In Norway it is said not 
to live south of Bergen’), nor has it been taken living in the Skager Rak or Northern Kattegat; but 
after this break in its distribution it appears again in the south-western Kattegat and reaches through 
the Sound and Belts, increasing in numbers but decreasing in size, down into Kiel Bay and thence 
south of Lolland to a little east of Bornholm (C.G. Joh. Petersen). It is said to occur in the middle 
of the North Sea2), but empty shells only have been found at Scotland, the Hebrides and Shetland. 
On the American side the southern boundary lies at New England, in the Pacific at Alaska, the 


Aleutians and Kamschatka. — Its bathymetric distribution is 3—260 {m.»). 


Astarte Montagui Dillwyn. 
Pl. IV, figs. 2a—ce. 
Venus compressa (non Linné) Montagu, Test. Brit. Suppl, 1808, p. 43, Pl. 26, fig. 1; (Astarte) 


Forbes & Hanley, Hist. Brit. Moll. 1, 1853, p. 464, Pl. 30, fig.1; Jeffreys, Brit. Conchol., 


II, 1863, Pl. 37, fig. 3. — Venus Montagui Dillwyn, Descript. Catal. Recent Shells, I, 1817, 
p.167. — Nicania Banksit teach, Ross’ Voyage of Discovery, 1819, Append. p.62; Sars, 
Moll. Reg. Arct. Norv., 1878, p.51, Pl.6, fig.1. — MNrcania striata Leach, l.c. p.62.— Astarte 


globosa Moller, Index Moll. Groenl., 1842, p.19; Reeve, Belcher’s Last of the Arctic Voy- 
ages, 1855, p. 398, Pl. 33, fig.6.— Astartce Warhami Hancock, Ann. Mag. Nat. Hist, vol. 18, 
1846, p. 336, Pls, fig. 15—16. — Astarte pulchella Jonas, Philippi, Abbild. u. Beschreib. neuer 
Conchyl., II, 1847, p.60, Pl. 1, fig. 12. — Astarte fabula Reeve, l.c. p. 398, Pl. 33, fig. 54). 
Astarte Banksiti Moller, Index Moll. Groenl., 1842, p.19; Mérch, Rink’s Gronland, 1857, p. 20; Vidensk, 
Medd. Naturh. Foren. 1868, p. 223; Arctic Manual, 1875, p. 132; Rink’s Dan. Greenland, 1877, 


p-441; Posselt, Medd. om Gronland, XIX, 1895, p. 73, Pl. 1, figs. 1—4; ibid. XXIII, 1898, p. 68; 


1) CG. Joh. Petersen’s reference to it as living in Christiania Fjord (Om de skalbcerende Molluskers Udbrednings- 
forhold, 1888, p. 46) is based on a mistake, caused by Asbjérnsen; Brégger has explained (Om de senglaciale og post- 
glaciale nivaforandringer i Kristianiafeltet, 1g00 - or, p. 581), that Asbjérnsen’s “1, seyeesudeata’’ was not A, borealis but a form 
of A. elliptica. 

2) Schrader: Lamellibranchiaten der Nordsee (Inaug.-Dissert.), 1910, p. 43- 

3) As a rule the boundary is placed at a depth of ca. 60fm., but greater depths — down to 260 fm are recorded 
by Friele & Grieg (Norw. North-Atlantic Exped., Mollusca III, 1901, p. 24) from Spitzbergen. 

4) For further references to the extensive synonymy see Kobelt: Prodr, Moll. Test. Mar. Europ., 1888, p. 395, under 


Astarte Banksit Teach. 


The Ingolf-Expedition. Il. 5 13 
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Jensen, ibid., XXIX, 1909, p. 333. — Astarte striata Moller 1|.¢., p.20; Morch 1. ¢. 1857, p. 20; 
1875, p. 132; 1877, p. 441. — Astarte pulchella Morch, l.c. 1857, p. 20; 1875, p. 132; 1877, Pp. 
441. — Astarte Montagui Morch, Vidensk. Medd. Naturh. Foren. 1867, p.g5; 1bid. 1868, p. 223. 


The “Ingolf” has taken A. Monfagui at the following places: 


Sto. Davis: Strait... 5.21 teint oie 362 fm. I valve. 
was = SS eRe ar oiesc 6.3 ot Hic 35 - 2 valves. 
- 86. W. of Iceland (Brede Bugt).... 10 300 — 
= 875-25 ' = _ = ee LOm De as 
= 104), Ne Bot iceland) ..7 at 2 ema 957 - a 
= 113. -S:E. of Jan’ Mayen... ..20c.- 56 1309 - 5 — 


Remarks. In the figures 2a—c on Pl.IV I have compared 3 specimens, which seem to me 
to illustrate the main types of this very variable species within the faunistic region dealt with here. 

Fig. 2a represents 4. Montagud Dillw. ftyfica, a short and high, somewhat triangular form; 
the anterior end is a little elongated-rounded, the posterior end shorter, strongly sloping downwards, 
truncate; the umbones lie a little behind the middle of the shell. 

Fig. 2b represents A. Montagud Dillw. var. striata (Leach) Sars, a more elongated form, 
which stands midway between the foregoing and the following. 

Fig. 2c represents A. Mondagui Dillw. var. Warhamt Hancock, the shell of which is elong- 
ated, elliptical, in general rounded both in front and behind; the umbones lie almost in the middle 


of the shell. 


The measurements of the three specimens, which I have chosen as types, are as follows: 


: Height Breadth 
Length Height — Breadth 
Length Length 
A, Montagut typica........... 14 ™™, et 92.9 °/, Taam: 53:6 %fe 
- var. striata ...... 15 - 12 86.7 - Sa 53-3 - 
- _ - Warhami... 22 - 16.75 - 76.1 - 9.5 - 43.2 - 


These three forms are not at all sharply separated, however; all transitions may occur. In 
discussing the separate geographical regions further opportunity will be taken to mention the variab- 
ility of this species. 

West Greenland. 


Here the species is common, from the southernmost parts up to Cape York; on the American 
side it has been taken as far north as 80°N.L. It occurs most frequently at depths of 5—sofm., but 
is also met with at greater depths. 

At West Greenland the variety s/riafa is by far the most predominant, and along with it 
occurs rather frequently the variety glodosa Moller, which is characterized by an extremely tumid 
form; the typical form and the variety Warhami are comparatively rare. At the same time it must 


be remembered, however, that all possible transitional stages exist between the forms mentioned. 
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The maximum length is 23". 
The measurements of some specimens will illustrate the form-relation among the varieties 


mentioned. 


A. Montagut typica: 


Length Height ed Breadth Beeeoee 
Length Length 
20 mm, 18.5 mm, 92.5 of, I TS mn, 57-5 
TOs a 93:7 - 9.25 - 578 - 
I5 - 14 O23 3uec 9 - 60 - 
14 - 13 - 92:9 - 8.25 - 58.9 - 
12.8 - 12 - 938 - Obie 56.6 - 
A. Montagut var. globosa: 
17 - 15 - 88.2 - Il - 64.7 - 
14.5 - 12.75 - 85.2 - 9.5 - 65.5 - 
115 - LL5 = 97-5 - 8.2. - 69.5 - 
11. Sie 105 - 91.3 - eo 62.6 - 
11.5 - 11.25 = 97:8 - 8 - 69.6. - 
10.5 - 10.25 - 97.0 - [25 e 6g C- 
vl. Montagui var. striata: 
230=«- 19.75 - 85.9 - 12 52.2 - 
19.8 - 16.75, - 84.6 - 
Ig - 16.5 - 86.8 - 9.5 - 50 - 
18.5 - 16 - 86.5 - 9.25 - op 
7 | == T4.75 - 86.8 - 8.5 - 50. —(- 
15 - 13 - 86.7 - 8 a 5333) = 
A. Montagui var. Warhamt: 
IQ - +, = 78.9 - 9.25 - 48.4 - 
07-75 iq. = 78.9 - ot 50.7 - 
T4.5. - TZ 5)2— 77.0 - 7 48.3 - 
Fa:73* 975 - 79:5 = 6.5 - 51 


East Greenland. 


Here A. Montagui has been taken at 15 localities between Anemagssalik and Sabine Island 
(65°40'— 74°32'N.L,), at depths of 3—sofm. The largest specimen is 24.2". long. 

The majority of the specimens at hand belong to the variety Haram, in a form which is 
generally rather compressed but is sometimes rather tumid; the variation in this regard will be seen 


from the accompanying measurements. 
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A. Montagui var. Warhamt: 


: Height Breadth 
Length Height Tenet Breadth iaape 
242mm 13.5) 7OA he Snes 34.1°°/, 
23.5 - 16.5 - 70.4 - 8.5 - 36:2 *- 
23 - ig 778 - 9:75 - 42.2 - 
22.5 - 18 = 80 = 12 = 53:3 - 
22 - 17.25 - 78.4 - 8.75 - 398 - 
225i 16.75 - 76.1 - 95 - 43.2 - 
20.5 - 15-75 - 76.8 - 85 - Tite 
20.5 - 15.5  - WGhe. = 8 39. «C= 
20.5 - 16.5 - 80.5 - 9 = Agioue 
20 i= 16 80 - 10 - 50) 


The concentric ribs frequently reach right down to the ventral margin, but other specimens 
are only ribbed on the umbonal region or to the middle of the shell, showing on the rest of the shell 
only fine lines of growth (= Astarte fabula Reeve). 

Some few specimens belong to the variety s¢réa¢a, which in my opinion — as already mentioned — 
is only a shorter form than MWarhami'); to try and keep them distinct owing to the different colour 
of the periostracum is not correct, as the variety Warhami, for example, may begin as straw-yellow 
and end as dark-brown. — For the sake of comparison I may give here the measurements of the 


few specimens from East Greenland: 


A. Montagut var. striata: 


; Height Breadth 
Length Height = a Breadth = 

: Length Length 
215 mm) 17.5 mm, 82.6 a 9.75 mm, 45.3 ol 
19 - 16 - 84.2 - 10.25 - 53:9 - 
17.5 - 14.5 - 82.9 - 9 - 51.4 - 


Only one specimen (from Hekla Hayn) is so short in form, that it can be referred to the 


typical Astarte Montaguz; it has the following measurements: 


. Height Breadth 
Length Height SS Breadth SS 
: Length Length 
oe 12.75 "™. git °/, Tio 55:3 “/o 


This specimen also differs in its sculpture, the shell only showing fine lines of growth and 
not the usual concentric ribs. 2). 
Jan Mayen. 
None of the Danish Expeditions have found it here, but it is stated to have been taken by 
the Norwegian North-Atlantic Expedition as the variety g/obosa at a depth of 195 fm. (Friele) as also 
by the Austrian Expedition at a depth of 105 fm. (Becher). 


') The “Astarte Bankst’i each var. Warhamz” of Posselt in his East Greenland Molluses (J.c. 1895; Pl. I, figs. 3—4) 
has to be referred in my opinion to the variety s¢ra¢a owing to the relative shortness of the shell. 
It is this specimen which is figured by Posselt, lc, figs. 1—2, under the name of Astarte Banksit Leach. 
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Iceland. 

A, Montagui has been taken in large quantity on the west coast, in part also on the east 
coast; from the south coast there are but few specimens and from the north coast only one, but 
whether this is due to imperfect collections or to the actual scarcity of the species on the north coast, 
I am unable to say’). The depths noted lie between ca.8—sofm. On the west coast it reaches to 
1g", and on the east coast to a very considerable size, namely 26.2". 


The various localities are as follows. 


East Iceland: 


Mire) Bob ce pene cations ares 2 26 fm. I valve. 
Berufjordr, Djupivogr........ 6—g - , mud with black sand. 50 spec. 
Mouth of Berufjordr......... S4—41 - , 002. I — 
64°58’ N. L., Teel) Wri ersc ana 40 - 4 — & 27 valves. 
Breiddalsvileseee ee ee veeeas 14 - 2 & 1 valve. 
Wattariess...2 suse ssbe.ce setae 20—16 - oh ee 
WAtsbiferKshie = | nee eae Deon oes 8—12 - Tt) t= 
eos eam ae Mavala Gem see Scala oe aes 2 en 
NMordiord?oo.: 22.4024 9 en ss 4o - Oy 
SeMCISH OCG tamer eins ecg: I5—20 - I — 
— , the mouth...... 38—14 - , mud. oe 
— , off Brimnes .... 40 - , ooze and clay. I —- 


The specimens from East Iceland belong in part to the variety s/ra/a, in part to the typical 


form or to transitional stages between the two, as will be seen from the following measurements: 


Locality Length Height Height eae Breadth 
i ‘ Length Length 
DtipivOOty eyes tea acta so 26.2 0m; 22 gate, 87.8 °/, poses 47-7 
NT rece sede Soca, duced 24.7 - 22.25 - go.1 - 11.2 - 5 a 
ore er 22.5) = 18.75 - 83.3.) IZ. - 53-30> 
Berit Ordigues cere a outset 2 16 - 14.5 - 90.6 - 8 - 50 - 
WattarileSimeea. =m. aa snouts es 17 - 14.5 - 85.3 - 9.2 - 54.1 - 
SeyGist Ord isch ce ses weer 22 19.25 - 87.5 - Io - 45 - 
Set SOR er ee eee 21.2 - Ig - 89.6 - 10.2 - 48.2 - 
er adders, a.c0 oreeenauay anes 20.5 - 185 - 90.2 - IO - 48.8 - 
Set ee re ee ee 20.2 - 17.8 - 88.1 - IO - 49.5 - 
a2 ce FPS cutis aeele tens 20, —- 18 - go - 10. (- 530. CO 
| pecan dacngret bia dees. Boogie 20. - 17.2 - 86—C«s IO. = 50 —s- 
SP atin teh aedeaatee- 19.5 - 17 - 87.2 - 9.25 - 47.4 - 
= oe Ig - 17 - 89.5 - 9 - 17.4 - 
INGrdtj Ord hs. iac ee eee 21.8 - 18.75 - 86—- 10.8 - 49.5 
ae Gee rrr ere 21.5 - iO pees 88.4 - 11.75 - 54:7 - 
a ee eR ee 20.2 - 18.25 - 90.3 - 9.5 - 17 2 


1) As Odhner in his list over the comparatively small collection of marine Mollusca from Iceland in the Stockholm 
Museum records the species from 2 localities from the north coast (Arkiv for Zoologi, Bd. 7, No. 4, Igt0, p. 20), the first view 
seems to be the most probable one. 
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North Iceland: 


From here we have only a small specimen (12.5™™. long) from 


Axa ljOrdt sss pein. sraeg sos, Sepa ty he = 30fm., sand and stones. I spec. 


But, in addition, Odhner (1.c.) records it from the following localities on the north coast, up 


to 18™", in length: 
Rauitarh Ofna act elds winded 1s Feleiens 35 fm. 13 spec. 
Siglud] Ord i srr. chiasma et aehe ce ate I2 - Many spec. 
West Iceland: 
Skutilsfj6rdr. g spec. 
Dyrafjérdr. I — 
Talknafjérdr. i = 
N. W. of Talkni. I valve. 
Patrekshordr jose ence ete e wae ee . 10—20 fm. I spec. 
OnE rr eo 14 - 3. — & 5 valves. 
Grundarfjérdr. I — 
nd NSA nih ois eet MSc ONG STRUTS ate Lee SY ee IZ = 2a 
ElvaljOrdissisant cin COaMaN. tek. ee Oe 24 - 75 spec. & ca, 100 valv. 
Baxalords 212 aiewus tee ah ees 25 - 2 valves. 
— , mouth of Kollafj6rdr ..... Lig te 1 spec. & 4o valves. 
= — - a! Aaa 9'/2—11 - , fine black sand and ooze. 10 — & ca. 100valv. 
— , otf Kollatjérdr .....2..22: 8—11'/, - , ooze and stones. 32 — & - 225 — 
— - see Y Chaya aes IO - ca. 100 valves. 
— pel Setlaviler ee rain eee 15—16 - , fine black sand. 6 spec. & 135 valves. 
— , 2miles N.E. of Keflavik 19!/,—20"/, - , ooze. 110 valves. 
— , Imile E.N.E. of Helga- 
sker Vager........... Tit/, = I spec. 
— , 4.3 miles W. 3/, S. of Hel- 
gasker Vager......... 25 - 2 spec. & 55 valves. 
BOM IGG Y eee severe ai: catersevennn eres g—Io - , fine sand and ooze. 4 valves. 
Reykjavik. 6 spec. & 11 valves. 
= , beach. 20 valves. 
(ETSY) ics. see eee ee 7—8'/, - , ooze, 2 Spec: 
Hainarhordr 24s. eianae ence 25 - , fine black sand and ooze. 11 valves. 
So) 6:14 INE APOE TO PTE 2c 8 Re, aI - I valve. 


The maximum length is 19™™, 
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By far the great majority of the West Icelandic specimens belong to the typical 4. Montagu"), 
Thus, all the specimens from the southern part of the west coast belong to the typical form, 


as will be seen from the following examples: 


Locality Length Height Beant Breadth Breast 

i Length Length 

Grundaryords 2. cee cence: 18,30, 1 a 92.9 ° 1 LSA 54.6 “¢/. 
—— ee ree 17 = 15.7 - 92.4 - 9 - 52.9 - 
ESMOCY gets chars sise sac ae een eae 17.2 - 15.5 - g1.9 - 8 = 46.5 - 
Hlatmart) Ordiveerssen ee viele os Gy eee 16 - 93. =O; 10 - 58.1 - 
eee ee 16.5 - 15.8 - 95.8 - co 60.6. - 
BeNe Ey. ot Helgancsie 22a. 13:5 5= ee 96.3 - 75 - ee) ae 
Keeila Vike cata seers stein senses 14 - 13 - 92.9 - 7.5 - 53.6 - 


The typical 4. MWonfagawi also occurs on the northern part of the west coast, but by side of 
it we find moreover somewhat more elongated specimens, which approach to or may be entirely re- 


ferred to the variety s¢ria/a, this is seen from the following measurements: 


. 5 Height Breadth 
Locality Length Height Breadth 
. Length Length 
AVeailisatenaencele oor aqs, cee omer Igepal is ee 87:0) +f, Oy 49.4 ° 
SS Ae aaa 10.8 - 15.2 - 90.5 - 85, = 50.6. - 
oo IS - 14 - 93.3 - Sys 53:3 - 
Datrekst| Ord aeeerneenne cee 6 Ig - 16.5 - 86.8 - 
rere eeeteds eke 2 17 - 15:20 89.4 - 8.75 - 51.5 - 
SS eee ia oe aes 15-7 - I4 - 89.2 - 8 - 5I - 
SH Pa gna seee bias « I4 - 13 - g2.8 - PS 53.0 - 
South Iceland: 
Westiiannaeyjat 4: e.22..4. 2046 ee eee eros 30fm., gravel. 5 valves. 
I WE tty o ys Gans AOD. aeina Salta a 49 - , clay with a little mud. I spec. & 4o valves. 


valves. 


OB 2A Ne rmenyar CNV: one cecreens eesepnererayee Sere 


“I 
° 
' 

nN 


The maximum length of these specimens, which belong to the typical A. J/ovfagui, is 14° 


Feroes. 
Here the species is common at depths of ca.5—sofm. The maximum length iS) TO: Mae 


The various localities are as follows: 


Natal is) (3 | eae ge 10 fm. I spec. & 6 valves. 
IGTas lore cea tat chide otm. ton etecicu 4 IO—I5 - ] & 7 


t) A specimen from Grundarfjérdr is even so high and short, with the posterior margin sloping so steeply, that it 


resembles the form figured by Brown under the name of Crass/na ob/iqua (Ilustr. Conchol. Great Britain 
Pl, 18, fig.6), but in the second edition of his work given as a variety of Crassia striata (Ilustr, Rec. Conchol. Gr. Britain 
and Ireland, 1844, p.96, Pl. 38, fig. 6). Its measurements are as follows: height 17.5". length 17.5™™., breadth 10.5 ™™, 
This characteristic form also occurs at the Fieroes. 


and Ireland, 1827, 
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- , sand. 


- , 002ze. 


Klaks vies s.seiecltens gc ns ate a aietoiokska: hate 
Bordo vig siyyes a ee yea cae oer 7—I0 - , 
ee oh ee Gree eee 10 
Punding st ord iecpas sc nee nee: I2—ca. 20 - , 
Andetjord enn. pase ts se cme. oer 16—23 - 
OKAa EH OL he serio ote yee Se sels ae niente 4—5 - 
Kongshavn 
Se a Ae Ane Ps 555 OEE OPN ae 12 TOs 
SIE ae heh ys ih va Se, she SOI EN ca. 50 - 
Vestmansund’ « aavaoe ce Serco eae ere - 70 - 
Westmanbiayaid.s reapers = orice atachers ZB He—-5 - y 
Sa OS ee eS ee en 5—6 - , 
SOLWAA GH arserectone swe tisir ee vicina 14—16!/, 
Midvaag, beach 
Thorshavn 
Nols, deep holevat north end... 02) ca. 100 fm 
Waa gdjOrd sn soe cwlias 40's ghosts sfaveta s 10 - 
Ganiles topo. 2. Ob Bispenie =e. oes 50 - 
13, — W. by S: of. Munken .....:..: - 150 - 


black sand and small stones. 30 — 


coarse sand and clay. 


small stones, sand & ooze. 


fine black sand. 


fine black sand. 


11fm., from rhizoids of Laminaria. 


I spec. 

& 14 valves. 
at Re at gee 
= ee = 
— 1 valve. 
valve. 


. 


spec. 


WO NHN HD NWN 


— & 14 valves. 
38) =r 


12 valves. 


& 90 — 


ca. 125 spec. (small). 
10 spec. & 70 valves. 
I valve. 


I 
3 

1 spec. & 1 valve. 
I 

8 valves. 

I 


valve. 


The Feeroese specimens belong to the typical A. A/ontaguz, though sometimes with a tendency 


in the direction of var. sfrzata, as will be seen from the measurements below: 


Locality Length 

Kilaksvio less ont ae 20.0720 
ANGER Od) S hetes cevyee se ase ac 19.8 - 
te ee 16.8 - 
INOISO 8 ne kiventer festa date et een 17.2 - 
Roneshavitvn 240e0 sees 17 - 
St), DE ache satis aoe 16 - 
sate hays la gavan hava atceu are 15.8 - 
SS 8 euuig du widens gine ae as 15.5 - 
St Aa Same crenen oe eles 14.7 - 
eric. caren eee eve perereee 14 - 
= Se eae: 14 - 
Waaetordil (cease: cece sees If - 
Fundingsfjord ............... 12.8 - 
Viderejd@ 2. 2caa.se cscua as 13, - 


Concluding remarks. 


Height 


19.5 mm 


17-5 
155 
15.2 
15-3 
14.2 
15 

13.8 
13 

13.5 
13 

Leu7 
11.8 
LI, 


Height 


Length 


94-7 
88.4 
92.3 
88.4 
go 

88.8 
94-9 
89 

92.9 
96.4 
92.2 
92.7 
92.2 
go 


oO] 
/ 


ime) 


Breadth 
Breadth = 

Length 
9.8 mn 49 Hite 
Io - 50.5 - 
8.75 - Lyi 
78 - as) = 
8.2 - 48.2 - 
8.2 - 51.3) = 
8.5 - 53.8 - 
87 = 51.6 - 
TSN of oS 
8 - Sys 
15 53-6 - 
{fe 0S B= 
72 56.3. - 
Lye 53:8 - 


It may be seen from the foregoing, that there is a certain regularity 


in the variation of the species, since the form becomes elongated on the whole in the same degree 


as the marine climate becomes more severe. 


At the Feeroes and the southern West Iceland we 


have only the short A. Montagui typica, though sometimes with a tendency in the direction of the 


slightly more elongated variety s¢riafa; at northern West Iceland the variety sfriafa begins to appear 
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and at East Iceland it occurs commonly together with the typical J/onfagui. At West Greenland the 
variety s¢riata is by far the most predominant, and at the same time the still more elongated variety 
Warhami is appearing; lastly, at East Greenland the variety Warhami is almost the only form. 
Accompanying the elongation of the torm we also find an increase in the maximum length, namely 
from ca. Ig—20™™, at the Feeroes and West Iceland to 23—26™™. at East Iceland and Greenland. 

Distribution. Astarte Afontagui is circumpolar in arctic seas. Towards the south it reaches 
to the Aleutians and Vancouver Island in the Pacific, and in the Atlantic to Massachusetts and the 
Channel. 


Astarte sulcata da Costa. 
PLIV, figs. 3a—c. 
Pectunculus sulcatus da Costa, Brit. Conchol., 1778, p. 192. — Astarte sulcata Forbes and Hanley, 
Hist. Brit. Moll. I, 1853, p. 452, Pl. 30, figs. 5- 61) & Pl. 133, fig. 4; G.O.Sars, Moll. Reg. 
Arct. Norv., 1878, p. 52. 
Astarte sulcata Posselt (partim), Medd. om Gronland, XIX, 1895, p. 72; ibid. XXIII, 1898, p. 65. 


The “Ingolf” has taken this species at: 


St. 94. Off South-East Greenland ...... 204 fin. lest (es I spec. 
= 26; W. of Iceland ...... Ree eer tees 0! = 6.1° - I valve. 
- 98 - - Sees pecan 8138) 5.9° - 2 spec. and several hundred 


separate valves, mostly of 
very small specimens. 


- 86 - - — (Brede Bugt)...... 76 - 1 large valve and many quite 
small. 

- 87% - - -- _ — ...... TIO - ca. 20 valves. 

SOOM set aiee ane tesa B10 = 8.4° - r spec. & 1 valve. 

SN Oe ir id et at oh bein on 295 = 5.8° - 4 spec. & ca. 20 valves. 

eGo Weeot Iceland? i2: 22.2 sca: a. 136 - 6.0° - 10 separated valves of young 
specimens. 

- 8. - - - —— nde eS Os aaa = S 170 - ca. 20 spec. & many valves. 

- 84. - - - SH. Rye ete Sdccetes O82 6 4.8° - I valve. 

- 81 - - - Sr att snbsnceieaene ere 4 485 - 6.1° - 6 ancient valves. 

Sa Bee) Star saetninci earns ere sid 486. - ee I valve. 

= 16) SNe (oni Meanchey en gone go - BGs Some fragments of larger val- 


ves and a number of valves, 
separate or connected, of 
quite small specimens. 
West Greenland. 
Posselt records A. slcata from Igaliko Fjord, Sukkertoppen and the fjord off Upernivik; ot 
these I have seen one specimen labelled as coming from the first-named locality, but in appearance 


it is so “European”, that I think it not unlikely that some exchange of labels has taken place. 


1) In the explanation of the figures under the Plate, fig. 6 is given under the synonym <!, Danmontensis, NS. 5 by a 
type-error as 4. triangularis. 
14 


The Ingolf-Expedition. IT. 5. 
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East Greenland. 

Here there occurs a comparatively closely ribbed form of A. szdcata, which has been taken off 
the south-eastern (“warm”) part by Nordenskj6ld’s Expedition (1883) at 130 fm. depth and by the 
Ingolf-Expedition at St. 94 in 204 fm. as also by the Amdrup Expedition off Angmagssalik at a 
depth of 140 fm. The maximum length is 23mm. — Further, Mébius‘) records it from north-eastern 


Greenland, but I feel certain that this record is due to some mistake. 


|Jan Mayen]. 
Becher records the species from here’), but I am convinced that his record refers to a form 
of A. crenata Gray (cf. A. crenata var. inflata, p. 117); A. sulcata is perfectly clearly, from the results 


of the Ingolf-Expedition, a distinctly warm-water form. 


Iceland. 
In addition to the stations mentioned of the Ingolf-Expedition, A. sadcafa has later been taken 


at the following places: 


Oger guNe a 22723) Wiel. cee ne. suske tess 170—114 fm. 6 spec. & 24 valves. 
O2°I8 = leon 20, == 20s cae enkeocese: BOF ee Io— - I — 
O38OS ihe: Meee 20: 7 = a caren ne eee 293 - 15 valves. 

G2tG7! ten a8 TOpS8. ee S22 tee nena en eee, | 5O0One I valve. 

Oooo! a Na AFT! im tans one se suteeeee ) OOM-unmblackwesand’ I 

63°20 = = T7°IS) = = seep. u.ss000.55.. 58 = , Sand) stones, shell-eravel: 3 spec. and 12 valves. 
O2°2A! = SPL IG n= toh Sas oa eee wise alee 70 - , black sand with stones I spec. and 3 valves. 


and shells. 


Thus, taken on the whole, A. sz/cata may be said to be fairly common off western and southern 
Iceland; living specimens have been taken at depths of 58—310fm., but dead shells even at a depth 


of 633 fm. The maximum length is 26™, 


The Feroes. 
From the investigations of recent years the Zoological Museum has obtained A. sadcata from 


the following places. 


Eunidin Ssh Onde a ee eae ie eee 12--20fm., coarse sand and clay. 9 spec. & 34 valves. 
Nols6, deep hole at north end ........ ca. I0O - 4 — & 6 — 
62°20 o Ne S07 We Wace eee 160 - , stones and sand. r1— &5 — 
62°20) Sas = 452) rea rnere ue eee 112 - , sand. 2 spec. 

025177 p= me= ASS 7 Bo eae ee 144 - , clay and stones. 2 

13 miles S. of Myggenesholm........ 70 - I spec. & 9g valves. 
S. W. of Myggenes .................. 135 - i — & 165 — 


") Die zweite Deutsche Nordpolarfahrt in d. Jahren 1869 u. 1870. Wiss. Ergebn., II, 1874, Zoologie, p. 251. 
2) Die Osterr. Polarstation Jan Mayen, Beob.-Ergebn., III, 1886, p. 71. 
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6r°rs' N. l., 9°35 W.L. .... 


ca. 475 fm. 


Gl ay, Reem On8Os = ook ie egy ds ast cre See 440 - 

OREOl eR 5AG SS cvtets nate burg 181 - , sand and shells. 
OTEK) Fawr AO Se eh ree Ae ae es 160 - , sand with stones and 
Gettlesmoenoe bye Ole BISPEMtx.geatlerectaeer 6 50 - 

16 miles KE. by S. of south point of Nolsé ca. 80 - 

E2miiles: 5:9, 4. Ot Akralejte.. 2. iis 150 - 

13 miles W. by S. of Munken ........ ca. 150 - 


A. sulcata Yas thus been taken at various places round about and 


at depths of (12) 20—440 fm. It reaches a length up to 2g™. 


Remarks. 


variation, so far as the present geographical region is concerned. 
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go valves. 
12 spec. & 185 valves. 
4 - & 2 — 
shells. 2 & r= 
I 
2 & 9 
70 & 42 — 
25 — 


in part also at the Feroes 


Compared with other Astarte species, A. svlcata is subject to comparatively little 


The most important variation 


so far as I can see — consists in a tendency of the number of ribs to increase somewhat in the 


western part of the geographical region of the species; in specimens from 


land the ribs are so dense, that their number — in specimens of 19—23"”. 


35—42, whilst the number in typical specimens, 21—23"". in length, from 


The form may vary somewhat, as will be seen from the following 


off the south-eastern Green- 
in length — amounts to ca. 
the Feeroes is ca. 30—33. 


measurements of some spe- 


cimens, most different from one another in regard to the three dimensions: 


Locality Length Height ee 

Length 

ast (Greenland! tse eel - Peeve 18.25 ™™. 7103 Jo 
= a nee 20.25 - 155  - 76.5 - 
— Se eNer step stcpaaness + 20.25 - 15.75 - 77.8 - 
IKKGRIGl Aes ea 6 oe one 24. - 19.75 - 82.0.2 
tO ORE ORE Eee are eee 23-5 - ai = 89.4 - 
CELOCS! cea eers ess seis se ace 26 - 20.5. 82.7 - 
Sere eee 23.5 - 17.75 - Londo 
SS ee ee oro 22. = 18.2 - 82.7 - 


As a further illustration of the change of form in this species as a whole, 


the measurements of 3 specimens, which I have dredged along with many others 


at a depth of 150-220 fm. 
Length 


26 mm) 
25a 
PAS 


; Height 
Heer Length 
2) Te mete 82.7 °/o 
19.5 - 78 - 
21.75 - 87 - 


Breadth 


Breadth 


Breadth 

Length 
2 ae 48.7 °o 
95 - 46.9 - 
8.5 - 42 - 
12.75 - 531 - 
or = SI. - 
3:9 = 51.9 - 
12.5 = 53-2 - 
IZ - 545 - 


I may give here 
N. E. of Shetland, 


Breadth 
Length 
46.2 °/o 
47 - 


52 - 


In illustration of the variability with regard to the number of concentric ribs, the following 


examples are represented on Pl. IV: 


Fig. 


3a. 


Pigs 2:¢, 


A typical specimen from the Feeroes, 


A specimen with comparatively closely-placed ribs, from East Greenland. 


+ 
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Distribution. On the European side Astarte sulcata is distributed from the western part of 
the Murman Coast (Knipowitsch) to the Mediterranean and west coast of North Africa; it goes 
down into the Kattegat. Over the Feeroes it reaches to the southern and western coasts of Iceland 


and to Denmark Strait off the south-eastern Greenland. The bathymetric distribution is 5—ca. 1000 fm. 


Astarte elliptica Brown. 
PI. IV, figs. 4a—g. 

?Venus compressa \inné, Mantissa Plantarum Altera, 1771, Regni Animalis App., p. 546. — Cvassina 
elliptica Brown, Ill. Conchol. Great Britain and Ireland, 1827, Pl. 18, fig. 3; Ill. Rec. Con- 
chol. Great Brit. and Ireland, 1844, p. 96, Pl. 38, fig.3. — Astarte compressa Sars, Moll. Reg. 
Arct. Norv., 1878, p. 53%). 

Astarte semisulcata Moller, Index Moll. Groenl., 1842, p. 19. —- Astarte compressa Morch, Rink’s 
Gronland, 1857, p. 91; Vidensk. Medd. Naturh. Foren. 1867, p. 95; ibid. 1868, p. 222; Arctic 
Manual, 1875, p. 131; Rink’s Dan. Greenland, 1877, p.441; Posselt, Medd. om Gronland, 
XIX, 1895, p. 72, Pl. I, figs. 5—7 (var. depressa Poss.); ibid. XXIII, 18098, p. 66; Jensen, 
ibid., XXIX, 1909, p. 339. 


The “Ingolf”? has taken this species at: 


Wt oO We Ob Wceland en ccs. sei go 76 fm. 12 valves of young (mostly quite young) 
specimens. 

- 8% - - Se eA nearer cea esees IIo - 5 valves of young specimens. 

= 203.9. 01 Jan Mayenia. cues. are 1309 - 2 valves, 

= oA" Ni Weotlcelandtiee.. us cecee 957 = 1 valve of a young specimen. 


West Greenland. 
Here the species occurs commonly from the southernmost parts up to Melville Bay, on mud, 
clay, shell and stone ground. The depths noted for living specimens lie between 10 and 235 fm.2). 


The maximum length amounts to 36™, 


East Greenland. 

A, elliptica has been taken by Danish Expeditions at Angmagssalik, Cape Dalton, in Scoresby 
Sound and Forsblads Fjord, (3) 1o—30(50)fm., on mud, clay and stony ground, as also by the Germania 
Expedition at northern East Greenland (Mébius, as A. sedcata). The maximum length amounts 
LO) 20 Sr 

|Jan Mayen. | 

Here, curiously enough, the species has not been met with. Posselt (lc. 1898, p.67) records 
it from Jan Mayen and Copenhagen Museum as the authority or source, but this is due to some mis- 
take, as our Museum possesses no specimen of 4. ed/iptica from this island. 


') For the remaining synonyms cf. Kobelt: Prodr. Moll. Test. Mar. Europ. 1888, p. 392. 
) A living, adult specimen from this considerable depth has been taken at 66°49’ N. L., 56°28" W. L. 
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Iceland. 


109 


Here Astarte elliptica is common round the island; it occurs both on sand, ooze, mud and mixed 


bottom-soil; living it is taken at depths of 5—60im., once of 1oofm. The maximum length is 38.5". 


The various localities are as follows: 


Berufjérdr, Djupivogr...... 


— mouth 


Faskrudsfj6rdr 


6acs8 NEW. 13745 W- Lees. 
SOROS oe page. ne? lems Gea eee: 
MO OnOedt eese es ewes: Ss Raaeenes 
Wordijordr. - 32... ..: 


Seydisfordr .... 
— PuITLO Ute ee 


— , mouth 


G5 4e Nol, 1987 We We hina hh came 


Balkan Ordt ase 


MM IStilipOrd Cie es. si eee cus 2 ase ss wee les 


The largest specimen is 38™™. long. 


ASA) OL Cian te Ae. Sage fp areas uae 2s 


SH gllizeoGbl, AB\bbeat- aM ann eots ola es ae 


4 miles E. of Brik Sker 
Husavik in E. 4 miles ... 
66°17’ N. L., 18°13’ W. L 


Ofjord 


— just S. of Hrisey . 


Veidileysa .......... 


The largest of these specimens are 35™™. long. 
S dO 


East Iceland: 


6— gim. mud with black sand. 


54—41 
50—20 
40 

(Oj 416024 
15 

22 

40 
o> 
38—14 
ca. 40 
50—20 
60 
28—20 
32—25 
52—43 


) 


) 


) 


7: 


) 


P| 


b] 


) 


O0O0Ze. 


blue clay. 


mud. 


stomachs of haddock. 


blue clay. 


sand mixed with clay. 
sand mixed with clay. 


sand mixed with clay. 


North Iceland: 


21—25 


10—24 fm., 


’ 


. f 


) 


) 


b] 


sand and “coral”. 


clay with many stones. 


mud. 
black sand. 


fine sand. 


clay. 


— &1 


valve. 


— & 44 valves. 


— & 6 valves. 


anid 
— and 


— and 


spec. 
valves. 
spec. 


2 valves. 
30 valves. 


5 valves. 
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West Iceland: 


Hesteyrarfjérdr, at the head ...... . I15—r17!/, fm. 1 spec. & 30 valves. 
Onundart) ordre) ase vere el 9 - 21) = 
Dyrafjérdr, inside Thingnes ........ 10—12'/, - , mud and small stones. 2 — & 40 valves. 
Se os i eer ae 13 - 2 — 
POSGH OLE eet Beans rains sci 44 - I — 
Talknafjordr 42 — 
N.W. of Talkni 2 — & 2 valves. 
PatrekstGrdiestertyeigee eto eran eae 5 - — 
Se ee ee ois ei See I4 - I — 
Grundarfjordr se) pee 
PivaljGrds op eos kiecee: fereesig mae eco 24 - 50 — & 70 valves. 
MaxaijOrde :2n,. cet tae apres 22 alos Sih I5 - 5 — 
Sy Cee eee et: Soe 25 - 1 valve. 
— , mouth of Kollafjérdr .... 9!/,—11 - , fine black sand and ooze. I spec. and 30 valves. 
-- , off Kollafjérdr........... 8—11'/, - , ooze and stones. II valves. 
= = BR We oeut LOm= I spec. & 10 valves. 
— , Keflavik ................ 15-16 - , fine black sand. 3. — and 80 valves. 
— , ca. 2 miles N.E. of Kef- 
Wawa eas eed eee 19'/,—20'/. - , 00Zze. 21 valves. 
= , 1 mile E. N. E. of Helgasker 
Wat Tare crit cettnear: ri = 7 spec. 
- , 4.3 miles W.3/, S. of Hel- 
asker Vager esac sea 25 - 40 valves. 
Reykjavik (Engey) .................. 78/2 - 5 = 
— S LOAGS oe Howiaues mee oe 8 - I spec. 
Hiainartyordr 222 daszas.2e scene ae ase 25 - , fine black sand and ooze. i — and 14 valves. 


The largest of these numerous specimens is 38.5 ™”. 


South Iceland: 
Vestmannaeyjat aa... ei es 30 fm., shell-gravel. 2 valves. 


SS ea eave hited einen oe 49 - , gray, fatty clay. 4 spec. & 4 valves. 


The largest specimen is 27 ™. long. 


Feroes. 


Here A. elliptica seems to be common at depths of 3—sofm. The maximum length is 37™". 


The separate localities at which the species has been taken are as follows: 


Videre|dee isa ee ee eee 10 fm. 4 valves. 

Kvannesund, between Vider6 and Bordé 4—6 - I spec. ' 
¢ 
7 
{ 
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RGIS Alsen eee Sriektia.c yet areve aren ews aar 6—10 fm. I spec. 
SS or en ee ceeee. IOI5 - 40 — &many valves. 
TE oS eA cere Sefer Co oueke 11 - , from Laminaria rhizoids. ica 
PATCH) OL et Meme Ae tee, eats vane aye te o—15 - , hard ground. i 
BOTA O Vilowe aeerene 2 Neen) slot ole cee year 7—10 - , black sand and small stones. 1 valve. 
ee eee ro - , sand with Laminaria. 4 spec. 
PndehOrdiel  cukenabnehsenanest scenes, (10—23'°- 4 — 
Koneshavivsss. snus sess. ss sees -12—-106) — «Small stones, sand and ooze. 2 — 
— Ree aera ge Ca Or = ca. 25 spec. & go valves. 
Westman hays. yas alsceys ore setae es /,—5 - , fine black sand. 80 spec. 
Se tree semantic ernie is 5—6 - , fine black sand. 6 — & 40 valves. 
Sees eres: Io - I — 
Err eran Ate IO—30 - 3 valves. 
SS OTR A ley rete oe ode . I4—161/, - , ooze. I spec. & 2 valves. 
Nols6, beach I valve. 
PAUPISVAAG™ en aciseant erent ls P35 = I spec. & 2 valves. 
Se ee eer eat ows. a asa 6—8 - I valve. 
Nadel} orditrcaempectes eer ene he wg 253 barely I - I spec. 
hh eee eee IO - I — 
mW. OE Miyocentess aa. 2s...-seaeaee 135 - 1 valve?). 
1'/,—2 miles off the mouth of Bordévig 20—30 - 1 spec. & 1 valve. 


Remarks. The material to hand from the Feroes, Iceland and Greenland shows, that both 
the form and sculpture vary to a great degree in Astarte clliptica. 

At the Feroes, however, the character is fairly uniform, it seems. The species appears here 
with strongly marked folds right from the umbones down to the ventral margin and they only disappear 
at the very back. It is only in a single specimen that the folds become indistinct a little below the 
middle of the shell. The form is not specially variable, on the whole rather elongated, more or less 
compressed, sometimes however somewhat vaulted. Measurements of some of the specimens which 


differ in dimensions give the following result: 


Tenet ra ati Height tread Breadth 

eng aut Length sare Height 
30 mm_ 23 mm, 7 8 oF Il mm, 36.7 o/, 
31 = 23.5 - 75.8 - 12.5 - 40.3, - 
31.25 - 22.5 - ye 1 44.8 - 


At Iceland, on the other hand, we very frequently find forms which lack the folds over a 
greater or smaller part of the shell; sometimes the folds disappear below the middle of the shell, in 


other specimens they only reach to the middle of the shell, and some specimens even have folds only 


') The shell from this considerable depth has a very ancient (‘fossil’) appearance 
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on the umbonal area. Such specimens may have great resemblance and are certainly often confused 
with the more or less folded varieties of <Astarte borealis Chemn. (“A. semtsulcata each” etc.)1); 
the large ligament projecting over the shell of the last-named as also the more or less fibrous or 
frayed structure of the periostracum makes the separation in general quite easy. — The form also 


appears to be very variable, both in relative height and breadth, as will be seen from the following 


measurements. 


: ; Height Breadth 

Locality Length Height a Breadth SS 

i Length Length 

Seydishordine ss Geese, 3225). 23.2.5 mm, 72.1 Io Oia: 20:56 S16 
= Ay eas 21:25 20.75, i 69.6 - 12 - 38:3) = 
INordijGrdins yaie 2 nc gente cee: 32.5 - 23.25 - 71.5 = LS = 36.2 - 
Dyiraity OnClige erases teevciees evetee ar - 23 - 74.2 - 14 - 45.2 - 
Malkematj ordi: jectsrces cepts 32 - 25:55 - 79.7 - 17 43.8 - 


At West Greenland A. edliptica is subject to similar variations as at Iceland. In regard to 
form there are specimens which are even higher and more vaulted than those which go to an 


extreme in this direction at Iceland, so that we find such dimensions as the following: 


: Height Breadth 

Length Height —— Breadth are 

; Length Length 

BZ oe 20.25 am 84 °/o nase) 48.6 °/, 
27.25 - 23.25 - 85 - I4.2 - 52.1 - 


It has obviously been such specimens as these, which have led Leche to set up the variety crassa?). 

At East Greenland 4. elliptica usually appears with folds right down to the ventral margin; 
not rarely, however, they cease about the middle of the shell. — With regard to the form, this is 
remarkable on the whole for its elongation, as will be seen from the measurements below; Posselt 


for this reason set up a special variety defressa (for specimens from Hekla Havn3). 


; : Height Breadth 

Locality Length Height Se Breadth = 

Length Length 

Cape Dalton’. esc. sa.a a5 se DOG aun, Paice er 720) 9) 6 npg cats 42.4 Io 
= at ihe our ae ew ae 29.5 - 21.5 - 72:0) 2= Il.5 - 20) 
iurty Inlet {2 ss2.-ne eee: 27 e 20: . = 74.1 - 95 - 35.2: = 
Hliekla lawless etever ater 23.5 - 161g = 68.1 - 8 - pA 
—— Se yon ee ee ee 22.5 - 16.5 - 733. = G5 34.4 - 


The following figures on Pl.IV may serve as illustration of the varying form and sculpture 
in starte elliptica, mentioned in the foregoing: 
Fig. 4a andb represent a typical A. el//p/ica (from the Feeroes), seen from the side and from above. 
') For example, both Mérch and Posselt have made mistakes in this direction. 
Iweche: Ofversigt 6fver de af svenska expeditionerna till Nowaja Semlja och Jenissej 1875 och 1876 insamlade 


hafs-mollusker, p. 19, Pl. J, figs. 3a—b. Kongl. Sv. Vet. Akad. Handl., Bd. 16, No. 2, 1878. 
) L.c. 1895, p. 72, Pl.I, figs. 5—7. 


LAMELLIBRANCHIATA. II3 


Figs. 4c and d represent a very elongated form (var. depressa Posselt), from East Greenland. 
Figs. 4e and f show a very high (and ventricose) form (var. crassa Leche), from West Greenland. 
Fig. 4g shows a specimen in which the folds disappear almost about the middle of the shell. 


From West Greenland. 


Distribution. <Asfarte elliptica is an arctic-boreal species, known from the east coast of North 
America down to New England, from Greenland, Iceland, the Fzeroes, British Isles, Danish waters 
down to Bornholm, Norway, north coast of Russia, Kara Sea and Spitzbergen. ‘The bathymetric 


distribution is 3—235 fm. 


Astarte crenata Gray. 
PIL.IV, figs. 5 a—m. 
Nicania crenata Gray, Parry’s first voyage, Suppl. to Append., 1824, p. 242. 
Astarte crebricostata Mérch, Rink’s Gronland, 1857, p. gt; Vidensk. Medd. Naturh. Foren. 1868, p. 222; 
Arctic Manual, 1875, p.131; Rink’s Dan. Greenland, 1877, p.441. — Astarte crenata Posselt, 


Medd. om Gronland, XIX, 1895, p. 71; ibid., XXIII, 1898, p.64; Jensen, ibid, XXIX, 1909, p. 337. 


i 
The “Ingolf” has taken this species at various stations and in three varieties, namely: 
forma fypica 


Se ZO nee AVASe Ottaway ee eye 68 fm. o27€. I spec. 


var. subequilatera Sowb. 


mie e24 AVISROALC st chs eee yee de. 318 fin. 3:0, © Numerous spec. 

a) Mee ic eae ine ete * MOO 1.6° - 3 spec. 

- 35 = — ee. ee pees Oar 3.6° - Numerous spec. 

- 2 — eee eee 4 20m 3.5° - = = 

25-27: _ ME a Mead tose slope 2 aes Sens 393 - 3.8° - = a 

Sel US iat Mayentye  fas.0 8 acc eoqciunars 86 - O.1° - 6 spec. and a number of con- 


nected or separated valves. 


var. acuticostata J effr. 


et. 116. S. of Jan Mayen .............. 371 fm. —o4 °C. Numerous spec. 

= i5) NOW. of Iceland. 22.2 ee. 02 330° - — 075° - I spec. 

eles Nw Olelceland se aaa ee oe 495 - — 0.6 ° - Numerous spec. 

SY 1263 ee iii erie WOE . 293 - -0.5 ° - I valve. 

- 128 - - SR MO iat eat: kOe | 194 - 0.6 © - 4 spec. 

= 106, “En of Icclatidi isc. cone cess 447 - — 0.6 ° - 5 

- 3. Between Feeroes and Iceland... 272 - O55 8s 3 spec. & 4 valves. 


and also at the following station, where the variety cannot be determined: 
imiaeeNe ot Wceland ene: a2. -e a semas: 44 fm. Foe. 1 spec. & 1 valve (both small). 


15 
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Astarte crenata is an extremely variable species and has given rise to not a few “species”; 
these I can only recognize as nominal, as my material contains transitions between them. The 
specimens living in the waters of Iceland, Jan Mayen and Greenland must, therefore, in my opinion, 
be arranged under the following varieties: forma /yfica, var. swbeguilatera Sowb., var. crebricostata 


Me. Andr. & Forb., var. zzfata Hagg and var. acuticostata J eftr. 


Forma ?¢yfica. 


Pl DV, Hess5.4,) beandac 


Astarte crenata Reeve, Conchol. Icon. XIX, 1874, Astarte, sp. 9, Pl. 2, fig. 9. — Astarte oblonga 
Sowerby, Thes. Conchyl. II, 1855, p. 781, Pl. 167, fig. 19. — Astarte crenata Gray f. typica 
Jensen, Medd. om Gronland, XXIX, 1909, p. 337. 


The shell oval, more or less convex, with numerous (ca. 50), relatively low, concentric ribs, 
which disappear on the posterior part of the shell; periostracum light-coloured, yellowish. 

In its typical shape (Pl. IV, figs. 5a and b) it is quite characteristic, but this again is subject 
to great changes!). The ribs may be fewer and more prominent (PI. IV, fig.5c¢), so that the boundary 
towards var. swb@gwilatera vanishes. All three dimensions are subject to considerable variations, as 


will be seen from the accompanying measurements: 


Locality Length Height Height Breadth paced 
i Length Length 
lafronmyel Giiau A pees eae acs on: Paks huh 7a 76.1. °} TO: aaa AS ae 
Cape Hope. cee a. ghee acimthts. | $2355 = 17.5 - 74.5 - 11.25 - 47.9 - 
9. E. of Sabine Island ...... 23.5 - 18.2 - 77.4 - 12.5 - 53:2 - Hy 
PS) SS gS ierastes ties BOR aus - 81.1 - Los 45-3 - 
This form occurs at East Greenland, where the Danish Expeditions?) have taken it at the 
following places: 
lathe aaa bol sce ere ake en oer eee 50 fm., clay with stones. Numerous spec. 
Cape elope. mse aaa sem tie aes eee ae 2. — Baspec: 
Cape hoping. s= eae neers .. 120 - Ia spec 
FOs2A NIN: Nes Or 42) Wo nes ache ne as soe: 130 - 1 living & 2 empty spec. 
72.5 = = 202232) Woes ae eee anes 124 - , Clay. I spec. (empty). 
72°53 = = 20°36 Walljae stasis ones 96 - 6 — 
72°24! = = 20° Se ere ors ees lend ee TOO! = 2 — 
S. E. of Sabine Island ................-5 110 - , fine clay with stones and 
gravel. to spec. & some valves. 


and the Swedish Expedition of 1900 at the following places: 
72°25’ N.L,, 17°56'W.L................ ca. 160fm., stones and sand. 5 spec. 
*) For some very short and convex specimens Hagg has set up the variety dncostata (Ark. f. Zoologi, Bd. 2, Nr. 2, 


1904, p. 37, Pl. 1, figs. 11—12); a similar form, likewise with weakly developed and very densely placed ribs, is in our Museum 
from Umanak in West Greenland (cf. the following). 


*) A. crenata has for the rest been taken at East Greenland (Shannon Isl., 30 fm.) already in 1869—70 by “Die zweite 
Deutsche Nordpolarfahrt” (cf. Wissenschaftl. Ergebnisse, I], 1874, p. 252 under the name of Astarte crebricostata). 
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Wace Ney tS" 05t Wi Wate ae ........  79fm., mud and stones. 2 spec. 
Off Mackenzie Bay ................-5.5- 58 - , mud. Io — 
and the Belgica Expedition at the following places‘): 

Mee O.G) ING Dye OSM WV erly, rate axe estes oy oon 158 fm., bottom-temp. 04° C. 4 spec. 
97355 = = EB ED = 9S? Gan be eee wemene’s 28-, — — —I.79° - 16 — 


Thus, at East Greenland the typical 4. crenata has been taken at 13 localities from 70°36’ N. L. 
— 77°35.5 N.L., and at depths of 507—160fm. The largest specimens are 28™. 

From West Greenland I have only seen it from the above-mentioned St. 29 of the “Ingolf” 
and from Umanak, 250fm., but I imagine that quite a number of the specimens, which Posselt records 
in Consp. Faun. Groenl. simply as “Astarte crenata’, belong to the typical form. The specimens to 
hand from Umanak are remarkably short and on the whole much convex, as will be seen from the 


measurements below: 


; Height Breadth 
Length Height _ Breadth =F 

: Length Length 
21.5 mn 16.3 mm, 75.8 oO f 11.6 mm, 54 ° 
18.75 - 15.5 - 82.7 - 10.2 - 54-4 - 
age\a ae T4.2 - 78.9 - 10.2 - 56.9 - 
Ly a 14 - So - oo 51.4 - 
17 - If - 82.4 - 10.2 - 60 - 


Var. subequilatera Sowerby. 
Pl. IV, figs. 5d and e. 
Astarte subequilatera Sowerby, Thes. Conchyl. I], 1855, p. 780, PI. 167, fig. 13; Reeve, Conchol. Icon. 


XIX, 1874, sp.5, Pl.I, fig. 5. 


This resembles the typical cvevaéa in the oval form of the shell, but the concentric ribs are 
fewer in number and coarser; the periostracum on the whole darker, yellowish-brown, olive-coloured 
or brown. 

The form is besides subject to great variation, as will appear clearly from the measurements 


below; it varies from the elongated-oval or elliptical to the orbicular, somewhat triangular: 


Height Breadth 

Locality Length Height Length Breadth Taneth 

Mn POPs St0 277 tacts atcha ei oD 2.5) 79.6 Jo rove 50 (Jo 
SR oe See ccs 26.5 - 19.5 - oO 135 = 43.4 - 
SBD ge ae i Sale 24.5 - 18.25 - 74-5 - 10.75 - 43.9 - 
Niulianehaabien seenwe wet sece Py Aa 21.5 - 87.8 - 14.3 - 58.4 - 
Netto Vic iS Teasers eleamcasane © ts 20 s= 22. —- 73.3 - Abe == 46.7 - 
ae ee 7 hy oe 21.75 - 78.4. - I4.5 - 54-3 = 


1) Grieg, in Due d'Orléans: Croisiére océanographique, 1909, P. 534: 
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The ribbing may also be subject to some variation, in regard to denseness and strength. 
This variety is common at West Greenland; apart from the “Ingolf” stations mentioned 


before I have seen specimens from the following localities: 


Julianehaab. 

Mouth of Ameralik Fjord (as a short, convex, rather densely ribbed form). 
662A GUNES GOu2OUWe litera steve fhe pc eee 
Diskombays ee Crery pera eee oot ee 65 - 


235 {m., sand and ooze. AAai€ 


Quite a number of the localities which Posselt notes from West Greenland under Astarte 
crenata Gray (Medd. om Gronland, XXIII, 1898, p. 64), also refer probably to the variety swbequilatera. 
— The largest specimens are 30™. long. 

At Jan Mayen, in addition to ‘at the “Ingolf St. 115, it has been taken by the Danish 
Expedition of 1900 at a depth of 55 fm. on ooze mixed with coarser material. The Austrian Polar 
Station took it on the north side of the island, at a depth of 75—95fm. (Becher l.c. p.70). The 
maximum length is 30™™. 

From Denmark Strait there is a single valve from 64°42’N. L., 27°40' W. L., 426 fm. (W. of 


Iceland). 


Var. crebricostata Mc. Andr. & Forbes. 
PI.IV, figs. 5f and g. 


Astarte crebricostata Mc. Andry. & Forbes, Ann. Mag. Nat. Hist. XIX, 1847, p. 98, Pl.9, fig.4; Forbes 
& Hanley, Brit. Moll. I, 1853, p. 456, Pl. 30, fig. 9; Sowerby, Thes. Conchyl. II, 1855, p. 
780, Pl. 167, fig. 10; Reeve, Conchol. Icon. XIX, 1874, Astarte, sp. 10, Pl. 2, fig. 10; Sars, 
Moll. Reg. Arct. Norv., 1878, p. 54, Pl. 5, fig. 7. 


In this variety the ribbing is very like that in the foregoing, but the shell is in general more 
triangular or oval-cordiform and has the umbones moved more in front. It is however very close to 
the var. swbeguilatera and cannot always be kept separate from this. 


It occurs at North and East Iceland, whence we have it from the following localities: 


Skapestrands Bust....22.)5..00800e. 1g fm. 5 spec. 

66727! Nola ES 13) We Dn as due Agaenioes Evie I — 

Husavik in EB. by S................. 47-58 - I — 

Thistil! Byordr 2.2..2...-.:-- 50 - , clay with many stones. 4 — & 85 valves. 

66°32' N. is 15°15 W.L. 75 - 3 valves. 

Bakkafjordr 52—43 - , clay mixed with sand. I spec. 

meydistiordr. «ccc. ee eee ae 50—20 - Tes 
ee de ce 38--I4 - , mud. 


, a > 7 = pe 7 
Ihe largest specimen is 31™™. long. 


T= 
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Var. mflata Hagg. 
PIVINV,, fies. 5 hand 1. 
Astarte crenata Gray var. inflata Haigg, Arkiv for Zoologi, Bd.2, Nr.2, 1904, p.37, Pl. I, figs. 4—6; 
Jensen, Medd. om Gronland, XXTX, 1909, p. 338. 

The shell is ventricose, approximating to the obliquely square, with the upper and lower 
margins almost parallel, the anterior end short, rounded, the posterior end truncate; the concentric ribs 
in general rather numerous and strong, sometimes however less prominent or even vanishing on a 
larger or smaller part of the shell (very rarely even quite wanting, so that the shell only shows a 
fine striation). Periostracuin yellow or brownish-yellow. 

It is a small form; I have not seen any specimen larger than 19. 

Some measurements will show its limits of variation, from the obloug-trapeziform to almost 


quadratic, as also the more or less ventricose. 


: Height Breadth 
Length Height Se Breadth 
. Length Length 
19 mm, 14.5 mm, 76.3 of, Io ™™, 52.6 of, 
16.5 - L750 = 71.2 - 9.2 - 55.8 - 
15.25 - ne - 78.7 - 8.5 - 55:7 - 
=. ro - 73:3 - Paes 48.7 - 


The number of ribs may rise to ca. 4o and fall to ca. 24 or even fewer, as the umbonal region 
is frequently without folds; quite smooth specimens, as mentioned, may also occur. In small speci- 
mens the ribs are frequently sharp, almost as in the following variety. 


This variety has been taken at the following places at East Greenland by Danish Expeditions: 


HorsbladssHjord’ 2 cc sis. aecee dane ca. 50fm., clay with stones. 5 spec. 
— ee ee ee go—so - , clay with stones. Numerous spec. 


Agi Na 1G 20s Wiljsccsies scuttnn come 127 - , clay with stones. 2 spec. 


and by the Swedish Expedition of 1900 at: 

2-2) Nis 7 500 Wis yen. ose or cree ca. 160 fm, stones and sand. 7 Spec: 
Mouth of Franz Josefs Fjord ..... 1o6——158!/, - , mud. I 

and S. of Jan Mayen by the Danish Expedition of 1891 at: 


OMT o2 Se Wetllives Sesete cpeetee cust eens et 160 fm., clay. 


N 


spec. (empty). 


I presume that it was this variety, of which the Austrian Station took 3 specimens on the 
north side of Jan Mayen, at a depth of 75—95{m.; E. Becher determined them as Aséarte sulcata 
d.C. (Osterr. Polarst. Jan Mayen, III, 1886, p. 71), but the latter is a warm-water form and the present 


variety has some resemblance to it. 


Var. acuticostata Jeffreys. 


Pl. IV, figs. 5k, 1 and m. 


=) 
jor) 


Astarte acuticostata Jeffreys M.S, Friele, Nyt Mag. f. Naturvidensk. 23 Bd., 1877, 3 Hit, p. 


24 Bd., 1879, p. 223; Jahrb. Deutsch. Malacozool. Gesellsch. 6 Bd., 1879, p. 267, Pl. 4, fig. 8; 


/ 
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Jeffreys, Proc. Zool. Soc. 1881, p. 711, Pl. 61, fig. 9; Posselt, Medd. om Gronland, XIX, 
1895, p. 70; Friele & Grieg, Norw. North-Atl. Exped, Zoology, Moll. III, 1gor, p. 25; 
Friele, Bergens Museums Aarbog, 1902, No. 3, p. 4. — Astarte crenata Gray var. acuti- 
costata Jensen, Medd. om Gronland, XXIX, 1909, p. 338; Grieg, in Duc d’Orléans, Croisiere 


océanographique, 1909, p. 534. 


The form almost as in the foregoing variety, forming a shorter or longer, oblique quadrangle 
(sometimes a rhomb), more or less convex; the concentric ribs numerous (ca. 25—40), strong and more 
or less sharp, in part lamellar and imbricate. Periostracum yellow. Maximum length 13 ™". 

In its typical development, with lamella-like, somewhat imbricate folds it is a very charac- 
teristic form, which might well be taken as a “good” species, but there are transitions, which with 
their more rounded ribs connect it with the preceding variety and through this with the more diver- 
gent forms of the species crevafa Gray. I can thus agree with the view put forward by Friele in 
the year 1879 (l.c), that Astarte acuticostata Jeffreys is only a pygmy form of A. crenata Gray*); 
it comes very near especially to the var. zzfata and may be regarded as a form derived from this 
and connected with deeper water. I have therefore taken the advanced step of including the present 
form as a variety under A. crenata, whereas Friele, the last time he has mentioned it (l.c. 1902), 
still retains the distinct specific name A. acuticostata. 

For the rest, it is also rather variable however in regard to form. The anterior end, for 
example, may sometimes be very short, sloping abruptly downwards, sometimes more projecting; the 
posterior end is frequently high as if slightly expanded, but at other times the greatest height lies 


further forward. Some measurements will illustrate the variation in the proportions: 


: Height Breadth 

Length Height = Breadth Se 

Length Length 

I GaifeZo) Vigns) braid cyanea reese ieae: 1a y LT: 84.6 °/, 75. rl ths 
Sf BS 5s Melba thes os 12.3 - 10 - 81.3 - ip 56.9 - 

SS) & MOO 2 Tekbe ohare 12 - IO - 83.3 - 6:30 52.5 - 


In addition to from the “Ingolf’ stations mentioned above, it is also present from East 


Greenland, from: 


IN; vol Stewart: Island Syn seth eee 158 fm., clay with stones. 2 spec. 


Bleming Wnletia-wsccen teen ee ate 118 - , clay. A 
At East Greenland it has also been taken by the “Belgica” at: 

7559-5 Deeley, 14°08) Wee We. eS as Oars oe a 158fm., bottom-temp. 0.40° C. I spec. 
Further, we have it from: 


70°32'N. L., 8°10’ W. L. (S. of Jan -Mayen) 470 fm. I spec. 


63°03' N. L., 9°28’ W. L. (N. W. of Feeroes). 275 - , botm.-temp. 0.97 C. I spec. & 1 valve. 


*) Against this we have seemingly Friele and Jeffreys’ statement, that the inner margin in A. acuticostata is 
smooth, but in my material I have found specimens with crenulated margin. 
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62°35'N.L., 4° 4' W.L. (E. of the Feeroes) 
335—345 fm., clay, botm.-temp. —o.90C. 2 spec. & 1 valve. 
62°40' - - 1°56' EK. L. (between the Feeroes 
tes IN Ola Wary.) eres cesta eset aets ss ata ela 360 - , botm.-temp. — 0.3 C. 3 spec. 


The Norwegian North Atlantic Expedition took it off Spitzbergen, Jan Mayen, East Iceland 
and northern and western Norway, at depths of 223—649fm. and temperatures of as a rule below 
o° C. (down to —1.3°C.), more rarely a little above o°C. (to 15°C) The Expeditions “Lightning” 
and “Porcupine” took it in the Feeroe Channel, at depths of 345—550fm. and temperatures of ca.o° C. 

We may say regarding the variety acwlicostata Jefir. consequently, that it is mainly bound 


to the “cold area”, but that it may also occur on the boundary region to the cold area’). 


Distribution. Asfarte crenata Gray is an arctic species, which is known from the north and 
east coast of America down to Maine, Greenland, Jan Mayen, North and East Iceland, Norway down 
to the Lofotens, Murman Sea, Barents Sea, Spitzbergen, Kara Sea and Polar Sea of Sibiria. The 
bathymetric distribution is 5—650 fm. 

1) Jeffreys (l.c.) records <Astarte acuticostata from the Osterfjord at Bergen, but I think this statement incorrect; 
Friele and Grieg also say (!.c.), that they have not observed it there, although they have dredged a good deal at the 


place. — Jeffreys gives Leche as his authority for its occurrence at Nova Zembla, but I have not been able to find, where 
I.eche mentions it. 


Corrigenda. 


P. 32, 1. 17 from bottom, for “4ro—o5 fm." r. “4y10—7o05 fm.” 
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Plate I. 


Anomia patelliformis L. 

a. The upper valve, showing the position of umbo. > 1'/,. The Feeroes. 

b. The lower valve, showing the size and form of the notch. > 1. South Iceland, ca. 20 fm. 

c. The upper valve from the inside, showing the two muscular impressions (one of the adductor, 
one of the byssus muscle). >< 1. The Feeroes. 

Anomia squamula W,. 

a. The upper valve, showing the position of the umbo. > 1'/, West Iceland (Dyrafjérdr). 

b. The lower valve of the same specimen, showing the size and form of the notch. x 1?/,. 

c. The upper valve from the inside, showing the two muscular impressions (one of the adductor, 
one of the byssus muscle). >< 1!/,. South Iceland, 58 fm. 

d. Var. acaleata Miiller. The upper valve showing the spinous surface. >< 1'/, West Ice- 
land, 19!/, fm. 

Anomia ephippium VY. 

The upper valve from the inside, showing the three muscular impressions (one of the adductor, 
two of the byssus musculature). >< 1. The Mediterranean. 


Pecten tslandicus Miller. 
a. A part of the shell, to show the rasp-like structure, characteristic of the species. x 7. Of 
a specimen from East Iceland, 35—55 fm. 


b. The rasp-like structure disappears on the lower part of the shell, where the radiating ribs 
lie very close and are covered with scales. > 10. Of a specimen from West Iceland, 4—7 fm. 


e & d. A very small specimen to show that its sculpture is quite different from that of the 
older. > 11. East Iceland, 52—43 fm. 


Pecten aratus Gmelin. 

a & b. A specimen with well marked, primary ribs. >< 1. S. W. of Iceland, 295 fm. (Ingolf St. 9). 

e & d. A specimen with the radiating ribs more equally developed. 1. S. of Iceland, 268 fm. 

e. A part of the shell figured in 5d; the radiating ribs are rough from small, down-turned 
scales (almost as in P. tslandicus, comp. fig. 4b, but it lacks the intercostal rasp-like struc- 
ture of the latter). >< 12. 

Pecten seplemradiatus Miller. 

a & b. A specimen with relatively many folds and provided with small spines, especially on 
the left valve (var. n. scaber). <1. S.W. of Iceland, 295 fm. (Ingolf St. 9). 

c. A part of the left valve to show that the radiating striae are densely beset with sharp 
scales. >< 9. 

Pecten frigidus Jensen. 

a, b & e. A specimen from the Norwegian Sea, roro fm. (Ingolf St. 119). >< 1!/,. 

e & d. A specimen from the Norwegian Sea, 1060 fm. (Ingolf St. 118). >< 1'/,. 

f, A very young specimen from the Ingolf St.119. > 7. 
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Fig. 1. Pecten imbrifer ovén var. major Leche, the left valve. 
a. A specimen with few, distant rows of very small outgrowths. x 1'/, East Greenland 
(Forsblads Fjord), 50—90 fm. j 
b. A specimen with many rows of outgrowths. > 1'/, East Greenland (Forsblads Fjord), 
50—go fm. 
c A Sen with larger and fewer, rather vaulted outgrowths. x 1'/,, East Greenland 
(Forsblads Fjord), 50—go fm. 
d. Almost all the vesicular outgrowths are broken off. > 1'/. S. of Jan Mayen, 86 fm. 
e. The vesicles are so broad and flat, that they almost meet one another. > 1'/,. East Green- 
land (Forsblads Fjord), 50—go0 fm. : : 
f. The vesicles are fused together to concentric wrinkles, which are in general broken, so 
that only remnants of them remain as sharp combs (var. /amellosa Posselt). >< 2. West 
Greenland (72°4' N. L. 59°50’ W. L.), 227 fm. After Posselt. — 
g. A part of the shell showing the pored outgrowths or vesicles. >< 12. 
h. A single pored vesicle, more magnified. q 
i. A part of a shell, near the umbo, where the vesicles are rubbed off, so that the lines of 
growth appear like cogs on a cog-wheel. > 5. 
— 2. Pecten imbrifer l,ovén var. n. minor, the left valve. ‘ 
a. A shell in which the very small outgrowths mainly appear only towards the margin. > 2. 
S. W. of Iceland, 485 fm. (Ingolf St. 81). 
b. A specimen almost quite smooth. > 2!/, S. of Iceland, 500 fm. 
— 3. Amussium lucidum Jettreys. 
a. A right valve from the outer side. > 2. Denmark Strait, 788 fm. (Ingolf St. 10). 
b. A lett valve from the outer side. x 2. The same locality. 
c. The same valve as in fig. a, but seen from the inner side. >< 2. 
— 4. Lima gwynt Sykes. 
a & b. A specimen from Norway (Bergen). >< I!/). 
c. A part of the shell showing the serrate radiating ribs. >< 30. 
— 5. Lima hyperborea Jensen. 
a & b. A specimen from East Greenland (Forsblads Fjord), go—so fm. >< 1!/2. 
c & d. The same specimen seen from in front and from above. > 1?/>. 
e. A part of the shell showing the sharp radiating ribs. > 18. 
— 6. Lima subauriculata Montagu. 
a & b. A specimen from West Greenland (Ritenbenk). > 3. 
c. A part of the shell showing the radiating ribs. >< 20. 
7. Lima similis n. sp. 
a & b. A specimen from the Bay of Biscay, 250—790 fm. (“Thor”, 1906), >< 3. 
c. A part of the shell showing the radiating ribs. > 20. 
— 8 Lima subovata Jeffreys. 
a & b. A specimen from Davis Strait, 1435 fm. (Ingolf St. 36). x 4. 
c. A part of the shell showing the numerous radiating ribs. >< 20. 
— 9. Lima mgolfiana n. sp. 
a. A right valve from W. of Iceland, 568 fm. (Ingolf St.go). >< 4. 
b. A lett valve from S. W. of Iceland, 799 fm. (Ingolf St. 78). >< 4. 
c. The dorsal margin of the shell seen from the inner side. >< ca. 18. 
d. A part of the shell showing its finely scaled or spined radiating ribs. >< 30. 
— 10. Lima jeffreyst Fischer. 
a. A leit valve from S. of Iceland, 500 fm. (“Thor”, 1903). >< 2. 
b. A right valve from S. of Iceland, 293 fm. (“Thor”, 1903). >< 2. 
c. A part of the shell showing its squamular, radiating ribs. > 12. 
— 11. Lima sarsit Lovén. 
a & b. A right and a left valve, from Norway (Bergen). >< 5 & 4. 
c. The upper part of the shell seen from the inner side, to show the crenulated cardinal 
margin. >< 30. 
d. A part of the shell showing its densely and coarsely scaled surface. >< 30. 
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Modiola modiolus I, young. 

a. A left valve from the inner side. >< 3/4. Iceland. 

b. The anterior end of the same valve. > 7. 

Modiola phascoline Philippi. 

a. A left valve from the inner side. x 1. Iceland. 

b. The anterior end of the same valve. > 8. 

Tdas argenteus Jeffreys. 

a. A left valve from the outer side. x 61/, S. of Iceland, 975 fm. (Ingolf St. 67). 
b. A left valve from the outer side, without the hairy periostracum. > 12. 
c. A specimen from the upper side. >< 12. 

d. Hinge of right valve. x Io. 

e. Hinge of the same. > 20. 

Modiolaria discors I, var. levigata Gray. 

a. A specimen from Spitzbergen. >< 1. 

b. Dorsal view of the same. >I. 

Modiolaria discors I, var. substriata Gray. 

a. A specimen from West Greenland. > 1. 

b. Dorsal view of the same. > I. 

c. A part of the middle area to show its “smooth” (simply striated) surface. > 5. 
Modiolaria discors VW. 

a. A specimen from Denmark. x 2. 

b. Dorsal view of the same. > 2. 

Modiolaria corrugata Stimpson. 

a. A specimen from Spitzbergen. >< I"/,. 

b. A specimen from West Greenland (Fiskenzsset). >< 1'/>. 

c. Dorsal view of the same. > I?/. 

d. A part of the middle area to show its shagreen-like wrinkled surface. >< 5. 
Modiolaria faba (Miller) Fabricius. 

a. A specimen from West Greenland (Ritenbenk). >< 1. 

b. Dorsal view of the same. >< I. 

c. Interior of the right valve. >< 1. 


Cardium fasciatum Montagu. 


a & b. A specimen of the short, strongly ventricose form. > 17/;. Feeroes, 20—30 fm. t 

c & d. A specimen of the somewhat elongated, not much tumid form. >< 3. West Iceland ; 
(Onundarfjérdr), ca. 12 fm. mn 

e. A specimen with tubercles not only on the anterior and posterior area, but also on the - 
middle area. <6. West Iceland (Onundarfjérdr), ca. 12 fm. 

f. That form which was confused by Mérch with C. edule L. > 1?/; Feeroes. 

g. The same half from in front. >< 3. 

h. The same half from behind. > 3. 

i. A specimen with an obliquely cordiform contour. >< 8'/,. Feeroes, 135 fm. 

k. A specimen half from behind showing an intercostal sculpture in the form of a fine 
pricking. x5. West Iceland (Onundarfjérdr), ca. 12 fm. 

Cardium ciliatum Fabricius. é 


A very young specimen. > 10!/,, East Iceland (Bakkafjérdr), 52—43 fm. 

Cardium echinatum 1,. 

A very young specimen. x 1o!/,. South Iceland, 17—23 fm. 

Caxdium (Serripes) groenlandicum Chemnitz. 

a. A very young, strongly sculptured specimen. x 6. West Greenland (Godthaabs Fjord). 

b. A very young, comparatively smooth specimen. >< 5. West Iceland (Onundarfjérdr), 1o fn. 
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Astarte borealis Chemnitz. 

a. Aspecimen without folds and with an almost smooth periostracum. > 1. West Iceland, 22 fm. 

b. The same from above. 

c. A very high form, with quite narrow folds on the uppermost part of the shell and with 
fairly thick, fibrous periostracum on the lowest part. =< 1. West Iceland (Faxafjordr), 
8—11!/, fm. 

d & e. A strongly compressed form with distinct folds on the uppermost part of the shell. 
1. West Greenland. 

f. A very elongated form from East Greenland (Hekla Havn). >< 11/.. 

Astarte Montagui Dillwyn. 

a. Forma ¢yfica, a short and high, somewhat triangular form. >< 1!/, West Iceland (Faxa- 
fj6rdr), 15—16 fim. 

b. Var. striata (reach) Sars, a more elongated form. > 1!/, West Greenland (Jakobshavn). 

c. Var. Warhamt Hancock, an elongated, elliptical form. <1. East Greenland (Hurry Inlet), 
ro fm. 

Astarte sulcata da Costa. 

a & b. A typical specimen from the Feeroes, 150 fm. > 1. 

c. A specimen with comparatively close-placed ribs, from Denmark Strait off south-eastern 
Greenland (Ingolf St.94), 204 fm. > 1. 

Astarte elliptica Brown. 

a & b. A typical specimen from the Feroes (Klaksvig), 1o—15 fm. > I. 

ec & d. A very elongated form, from East Greenland (Hekla Havn). x I. 

e & f. A very high and convex form, from West Greenland. > 1. 

g. A specimen in which the folds disappear almost about the middle of the shell. > 1. West 
Greenland (Vaigat). 

Astarte crenata Gray. 

a & b. A typical specimen from East Greenland (Hurry Inlet), 50 fm. > 1. 

c. A specimen with fewer and more prominent ribs. < 1. East Greenland (Cape Hope), 121 fm. 

d & e. A specimen of var. swbeguilatera Sowerby. <1. Davis Strait (Ingolf St. 32), 318 fm. 

f & g. A specimen of var. crebricostata Mc. Andr. & Forbes. x1. North Iceland (Skage- 
strands Bugt), 119 fm. 

h & i. A specimen of var. ¢zflata Hagg. x 1'/, East Greenland (Forsblads Fjord), go—so fm. 

k & 1. A specimen of var. acuticostata Jeffreys. >< U/, S. of Jan Mayen (Ingolf St. 116), 
371 fm. 


m. A part of the shell, more magnified. 
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